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(54) Dye-forming coupler, silver halide photographic light-sensitive material and azomethine dye 
compound 



(57) A dye-forming coupler of formula (I), a silver halide photographic light-sensitive material containing the coupler, 
and an azomethine dye that can be derived from the dye-forming coupler: 



formula (I) > PoUwuut^_4P 

cTV o R * 

< H~A^ (R4)m 

< 

^ wherein Q is a group -C(-R 11 )=C(-R 12 )-S0 2 -; and R 12 bond with each other to form, together with the -C=C- moiety, 
O a 5- to 7-membered ring, or they each represent a hydrogen atom or a substituent; R1 , R3 and R4 each represent a 
O substituent; m is an integer of 0 to 4; and X represents a hydrogen atom or a group that splits off upon a coupling 
CD reaction with an oxidized product of a developing agent; with the proviso that the following compound (l-A) is excluded 
from the dye-forming coupler of formula (I). 

Q. 
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Description 

FIELD OF THE INVENTION 

5 [0001] The present invention relates to a dye-forming coupler that forms an azomethine dye upon a coupling reaction 
with an oxidized product of a developing agent. The present invention also relates to a silver halide photographic light- 
sensitive material containing the dye-forming coupler. Further, the present invention relates to an azomethine dye 
compound that can be produced by the above-described coupling reaction. 

w BACKGROUND OF THE INVENTION 

[0002] In a silver halide photographic light-sensitive material (hereinafter sometimes referred to simply as "light- 
sensitive material") for subtractive color photography, a color image is formed by dyes of three primary colors of yellow, 
magenta and cyan. In the color photography that uses a current p-phenylenediamine color-developing agent, an acy- 

15 lacetoanilide-type compound is used as a yellow coupler. However, the hue of the yellow dye obtained from these 
yellow couplers is tinted with red, due to inferior sharpness at the foot portion of a peak in interest of the absorption 
curve at the longer wavelength side (that is, on the absorption curve, the peak in interest has subsidiary absorption at 
its foot portion at the longer wavelength side), which renders it difficult to obtain a yellow hue of high purity. Further, 
there is the problem that, due to the low molecular extinction coefficient of said yellow dyes, large amounts of both the 

20 coupler and silver halide are needed to obtain a desired colored density. Therefore, sometimes it results in increasing 
film thickness of the light-sensitive material, and this consequently reduces the sharpness of the obtained color image. 
Further, the above-mentioned yellow dyes, which are easily decomposed under the conditions of high temperature 
and high humidity, or the condition of light irradiation, have insufficient image stability after development processing. 
Consequently, improvement of these problems is desired. 

25 [0003] In order to solve such the problems, the acyl group and the anilido group were improved. Recently, as improved 
couplers of the conventional acylacetoanilide-series, there are proposed, for example, 1 -alkylcyclopropanecarbonyl 
acetoanilide-series compounds, described in JP-A-4-218042 ("JP-A" means unexamined published Japanese patent 
application); cyclomalonic acid diamide-type couplers, described in JP-A-5-11416; pyrrole-2- or 3-yl- or indole-2- or 
3-yl-carbonylacetoanilide-series couplers, described in, for example, European Patent Nos. 953870A1 , 953871 A1, 

30 953872A1 , 953873A1 , 953874A1 and 953875A1 . The dyes formed from these couplers were improved in terms of 
both hue and molecular extinction coefficient, compared with the conventional ones. However, they are still deficient 
in image stability. Further, owing to their complicated chemical structure, the synthesis route became longer, and con- 
sequently cost of the couplers became higher, causing a practical problem. 

[0004] In addition, U.S. Patent No. 3,841 ,880, JP-A-52-82423 and JP-A-2-28645 propose acetate ester-series and 
35 acetoanilide-series couplers to which 1 ,2,4-benzothiadiazine-1 ,1 -dioxide is bonded. However, these couplers are low 
in color-forming property, they are insufficient in molecular extinction coefficient of a resultant dye, and they are inferior 
in sharpness at the foot portion of a peak in interest of the absorption curve at the longer wavelength side. Therefore, 
improvement of these problems is desired. 

[0005] Further, JP-A-58-1 11 943 discloses a blocked magenta-dye-forming coupler. In JP-A-58-11943, there is de- 
40 scribed the magenta-dye-forming coupler which has a partial structure of acetanilide in which 1 ,2,4-benzothiadiazine- 
1 ,1 -dioxide bonds to the blocking group of the coupler. However, said partial structure is just a blocking group. Since 
the blocking group moiety flows out from a light-sensitive material during development processing, the coupler having 
the partial structure is not used as an image dye. 

[0006] Further, JP-A-4-78582 discloses a particular acetanilide-series azomethine dye, to which 1 ,2,4-benzothiadi- 
45 azine-1 ,1 -dioxide bonds, and which dye is used as a dye for a thermal transfer recording material. However, the dye - 
is not satisfactory because of such problems that the image obtained from the dye is apt to be ambiguity and it is low 
in sharpness. In addition, neither fastness nor hue in view of sharpness at the foot portion of a peak in interest of the 
absorption curve at the longer wavelength side are sufficient. 

50 SUMMARY OF THE INVENTION 

[0007] The present invention is a dye-forming coupler represented by formula (I): 



55 
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formula (I) 



10 



15 




N o R3 



(R4)m 



£0 



where.n Q represents a group represented by -C<-R„)- C ( R D 

gether w„h the -C=C- moiety, a 5- to 7-membered ring or^ 5 and ? 2 "'' ^ ?* Rl2 b ° nd Witfl each °ther to form , 0 - 
or a subst.tuent; R1 represents a substituent; R3 reSsemsa subS ea f « n ^«PenCent,y represent a h y drog en ™to m 
an , nte g er of 0 to 4; when m is 2 or more R4s mav be fh i SUbSt,tUent: represents a substituent m represent 



( I -A) 



25 



30 



35 



-S.. Me 



aS. k .Me 

(CH -^-\_>NHCO-CHO^QK (t) c 5Hll 
C 2 H 5 



[0008J Further , the presem jnvemjon js a ^ formjng coup(er represented ^ ^ ^ 

^0 formula (II) 

o o 

\\// 

/domJL N ^ R3 
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R4 represents a substituent; m represent anlnt^r oThl T k '° ,0rm * R3 r6pr6sents a substituent; 

or R4s may bond with each oTher to To Jr n g an" Y ^£2T " " ' " m ° W ' ^ be ,he Sa ™ 0r diffe ™ ' 
reaction with an oxidized product of a deve^ng agent " ' ^ °' ^ ^ ^ * c ^ 

with the proviso that the flowing compound (,-A) is exciuded from the dye,orming coup.er represented by formu, (,). 
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(t)C s H n 



[0009] Further, the present invention is a dye-forming coupler represented by formula (I-2): 

formula (I-2) 




wherein Q1 represents a group represented by -C(-R 11 )=C(-R 12 )-Z-; Z represents -S0 2 - or -CO-; R ni and R 12 bond 
with each other to form, together with the -C=C- moiety, a 5-to 7-membered ring, or R ni and R 12 each independently 
represent a hydrogen atom or a substituent; R1 represents a substituent; R3 represents a substituent; R4 represents 
a substituent; m represents an integer of 0 to 4; when m is 2 or more : R4s may be the same or different, or R4s may 
bond with each other to form a ring; and X1 represents a group that has thereon a dissociation group whose pKa is 1 
to 12 and that is capable of being split-off upon a coupling reaction with an oxidized product of a developing agent. 
[0010] Further, the present invention is a silver halide photographic light-sensitive material, which comprises at least 
one dye-forming coupler represented by the above formula (I), (II) or (I-2). 

[0011] Further, the present invention is an azomethine dye compound represented by formula (D): 

formula (D) 




R5' V R6 

wherein Q represents a group represented by -C(-R 11 )=C(-R 12 )-S0 2 -; R n and R 12 bond with each otherto form, 
together with the -C=C- moiety, a 5- to 7-membered ring, or R u and R 12 each independently represent a hydrogen 
atom or a substituent; R1 represents a substituent; R3 represents a substituent; R4 represents a substituent; m rep- 
resents an integer of 0 to 4; when m is 2 or more, R4s may be the same or different, or R4s may bond with each other 
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to form a ring; R5 and R6 each independently represent a hydrogen atom or a substituent, or R5 and R6 may bond 
with each other to form a ring; R7 represents a substituent; n represents an integer of 0 to 4; when n is 2 or more R7s 
may be the same or different., or R7s may bond with each other to form a fused ring: or when n is 1 or more R7 may 

m p! d ?\° f R l t0 f0fm 3 fUSed rin9: With thG Pr ° ViS0 that at leaSt one grou ? se,ected from the Qroup consisting of 
R1, R3 R4 the substituent represented by R llf the substituent represented by R 12 , and at least one substituent on 

SoiTi 9 c ,S m y 8 combination of R n and R 12> * a group having 10 or more carbon atoms in total 
!h!t h r ^ the P u resent invention ^ an azomethine dye compound represented by formula (IV), wherein an angle 
that is defined by a dihedral angle C*1 N*2 C*3 CM and that is the most stabilized stereochemical structure in terms 
of energy, which is measured by quantum chemistry calculations, is within the range between -28° and 28°- 
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formula (IV) 

R8^ 

(R4)m 



H3C - ^ 

N-R6 
R5 



of 0 to 4 whin m 2 o 1 4 ' R3andR4each,nde Pend e ntly represent a substituent; m represents an integer 

DETAILED D ESCRIPTION OF THE INVENTION! 

[0015] According to the present invention, there is provided the following means: 
(1 ) A dye-forming coupler represented by the following formula (I): 

formula (I) 




X 



wherein Q represents a group represented- by -C(-R--)-Cf-R \ *n r, n 

u uy M n lt H 12 )-SO a - (in the present invention, this expression of 
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the foregoing group should not be construed as limited to the direction of the bonds belonging to the group as 
represented by this expression); and R 12 bond with each other to form, together with the -C=C- moiety, a 5- 
to 7-membered ring, or and R 12 each independently represent a hydrogen atom or a substituent; R1 represents 
a substituent; R3 represents a substituent; R4 represents a substituent; m represents an integer of 0 to 4; when 
m is 2 or more, R4s may be the same or different, or R4s may bond with each other to form a ring; and X represents 
a hydrogen atom, or a group capable of being split-off upon a coupling reaction with an oxidized product of a 
developing agent; 

with proviso that the following compound (l-A) is excluded from the dye-forming coupler represented by formula (I). 



( I - A) 




(2) A dye-forming coupler represented by the following formula (II): 



formula (II) 




wherein R1 represents a substituent; R2 represents a substituent; 1 represents an integer of 0 to 4; when 1 is 2 
or more, R2s may be the same or different, or R2s may bond with each other to form a ring; R3 represents a 
substituent; R4 represents a substituent; m represents an integer of 0 to 4; when m is 2 or more, R4s may be the 
same or different, or R4s may bond with each other to form a ring; and Y represents a group capable of being 
split-off upon a coupling reaction with an oxidized product of a developing agent; 

with the proviso that the following compound (l-A) is excluded from the dye-forming coupler represented by formula 
(II). 



( I -A) 

9v/P 



(CH 2 ) 3 ^J)-NHCO-CHO-^_y- (t)C s H, , 



2 n 5 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



EP 1 246 006 A2 

(3) A dye-forming coupler represented by the following formula (I-2): 

formula (I-2) 




with the -C=C- moietv a 5 tn 7 Z!Ih 2 «f ' 11 nd Rl2 bond Wlth each other to ,orm . together 

other to torm a ring; a „ a xuZZXZ 17uoCh«T T" " d """ en1 ' ™ y b<>na ™« h aach 

(4) A dye-form.ng coupler represented by the following formula (II-2): aeveiop.ng agent. 

formula (II-2) 




(R4)m 



^^^^^T^^T 3 SUb h StitUem; 1 rSPreSentS 3n ^ ° f 0 * 4; when 1 Is 2 
substituent; R4 repute a subst ^^ZZ^Z T T?** ^ t0 f0 ™ * R3 * 
same or different or R4s ma bond with e^ch oZ tl f ^ °' ° t0 4; Wh * n m iS 2 or more ' R4s ™* be the 
dissociation group ^^Xw^tff^ZrL X1 , repreSentS a Qrou P tha < "a. thereon a 
oxidized product of a developing agent P SPl *~°" UP ° n a COU P lin 9 reacti °" with an 

SK "a^ss^rd^^ of items (1) to (4x wherein R1 in said — «■ *■>■ <«>. - 

(7) The dye-forming coupler according to any oS ^ Z " ^ 9r ° UP ' ° r a " arylthio 9 rou P- 

in said formula (I), ,„), (,- 2) , or (1 , 2) £ „ ^ atomic ^ SUbStitUem repreSe " ted by R1 

a nondiffusible a.ipnatic U group ol ™ ^ " 9r ° UP ' ^ R3 repr6SentS 

Kl%t ( t;t^ " — (D - <«>■ w-ein R1 in said formula (,), („), ( , 2) , or 

^t^™' " it6mS ^ " W ' — R1 - " a <•>■ 00. m. or 
(11 ) The dye-forming coupler according to anyone of itPm* muama\ u v, 
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thereof, when the group splits off. 

(12) The dye-forming coupler according to any one of items (1) to (11 ), wherein X, X1 or Y in the above-mentioned 
formula (I), (II).. (I-2) or (II-2) is an imidazole-1 -yl group which may have a substituent, a pyrazole-1 -yl group which 
may have a substituent, or a pyrrole-1-yl group which may have a substituent. 

(13) The dye-forming coupler according to any one of items (1 ) to (1 2), wherein R4 in the above-mentioned formula 
(I), (II), (l-2) or (II-2) is an alkoxy group or a t-alkyl group. 

(14) The dye-forming coupler according to any one of items (1) to (7) and (9) to (13), wherein, in the above- 
mentioned formula (I), (II), (I-2) or (II-2), R3 represents an alkoxy group or alkylthio group, each of which has an 
alkyl moiety branched at the (3-position. 

(15) The dye-forming coupler according to any one of items (1) to (14), wherein at least one of R1, R2, R3, R4, 
Q, Q1 , X, X1 and Y in the above-mentioned formula (I), (II), (I-2) or (I is a group containing therein a hydroxyl 
group. 

(16) The dye-forming coupler according to any one of items (3) to (15), wherein the dissociation group that X1 of 
the above-mentioned formula (I-2) or (M-2) has is a group selected from the group consisting of a -COOH group, 
a -NHS0 2 - group, a phenolic hydroxyl group, a -CONHCO-group, a -CONHS0 2 - group, a -CONHS0 2 NH 2 group, 
and a -S0 2 NHS0 2 - group, each of which has a pKa of 3 to 12. 

(17) The dye-forming coupler according to any one of items (3) to (15), wherein the dissociation group that X1 of 
the above-mentioned formula (I-2) or (II-2) has is a -COOH group. 

(18) A silver halide photographic light-sensitive material, comprising at least one dye-forming coupler according 
to any one of items (1) to (17). 

(19) An azomethine dye compound represented by formula (D): 



wherein Q represents a group represented by -C(-R 11 )=C(-R 12 )-S0 2 - (in the present invention, this expression of 
the foregoing group should not be construed as limited to the direction of the bonds belonging to the group as 
represented by this expression); R n and R 12 bond with each other to form, together with the -C=C- moiety, a 5- 
to 7-membered ring, or R^ and R 12 each independently represent a hydrogen atom or a substituent; R1 represents 
a substituent; R3 represents a substituent; R4 represents a substituent; m represents an integer of 0 to 4; when 
m is 2 or more, R4s may be the same or different, or R4s may bond with each other to form a ring; R5 and R6 
each independently represent a hydrogen atom or a substituent, or R5 and R6 may bond with each other to form 
a ring, R7 represents a substituent; n represents an integer of 0 to 4; when n is 2 or more, R7s may be the same 
or different, or R7s may bond with each other to form a fused ring; or when n is 1 or more, R7 may bond with R5 
or R6 to form a fused ring; 

with the proviso that at least one group selected from the group consisting of R1 , R3, R4, the substituent repre- 
sented by R 11s the substituent represented by R 12 , and at least one substituent on the ring that is formed by a 
combination of R in and R 12 , is a group having 10 or more carbon atoms in total. 
(20) An azomethine dye compound represented by the following formula (III): 



formula (D) 




R1 



R5 



R6 
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formula (III) 



(R2)i4- T V 9 R3 




(R4)m 

-jr(R7)n 




R5 R6 



™2 R R V e P rese " ts a subsutuent; R2 represents a substiluent; 1 represents an integer of 0 to 4- when 1 is 2 

sXi u ?pr y ^ thS Same ° f diffefent ' ° r R2s ma V bond «ch other to form a ring R3 rep resen s a 
subshtuent; R4 represents a substituent; m represents an integer of 0 to 4 when m is 2 or mo e R4« m»„ th! 

IZllT^ * T* "«* ° ,her te f ° rm * ™* R5 and R * ^ fndependentj represent a 

hydrogen atom or a subshtuent, or R5 and R6 may bond with each other to f orm a ring; R7 represents a ubstftuent 

mlv P b on e H ; ' nt ! 9e : ° f ° t0 41 WhSn " " ,h£ intS9er ° f 2 ° r more ' R7s ">ay be the Z^r d^ferem or R7s 

to a condensed rins; or when n is 1 ° r more - r7 may b ° nd ^ rs * ^ 

S) ^.E^SJST' °H thS R2 ' ° 3 ' ° r R4 " 3 9r ° UP h3Ving 10 ° r more carb °" -torn, in total. 

?u ) ^bi^^ , nr^ acco 9 to 0 9) or (2o) ' wherein m in saw formu,a (D) ° r (,,,) is a 

^ISTIll^nT^ aCC ° rdin9 t0 ° f it6mS ° 9) 10 (21) ' Wherein R3 in said f °™'a (D) or 

23, The aJomlfnJ h' y 9 ? UP ' 8n 3,VlOXy 9r ° Up ' an a,k y' 9 r ° u ?< an a'Wthio group, or an arylthio group 

(24) The azomethine dye compound according to any one of Items nv\ f?m ^ nrm \ ^ • 



formula (IV) 



O R3 



v *(R4)m 
H 3 C-^' 4 

, N ~R6 
R5 
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wherein, in formula (IV), *1 , *2, *3 and *4 each express a number labeled on the atom and define the angle rep- 
resented by the dihedral angle C*1 N*2 C*3 C*4; R3 and R4 each independently represent a substituent; m rep- 
resents an integer of 0 to 4; when m is 2 or more, R4s may be the same or different, or R4s may bond with each 
other to form a ring; R5 and R6 each independently represent a hydrogen atom or a substituent, or R5 and R6 
may bond with each other to form a ring; R8 represents an aryl group or a heterocyclic group; 
with the proviso that at least one group selected from the group consisting of R3, R4, and at least one substituent 
on the aryl ring or heterocycle represented by R8, is a group having 10 or more carbon atoms in total; and that 
the quantum chemistry calculations, which is used to measure the dihedral angle C*1 N*2 C*3 C*4, be carried out 
using the basis function of 6-31 G* or more according to a widely used B3LYP method (density-functional method). 

(28) The azomethine dye compound according to (27), wherein the angle defined by the dihedral angle CM N*2 
C*3 C*4 of the most stabilized stereochemical structure in terms of energy, which is measured by quantum chem- 
istry calculations, is within the range between -24° and 24°. 

(29) The azomethine dye compound according to (27) or (28), wherein R8 in said formula (IV) is a 6- or 7-membered 
heterocyclic group. 

(30) The azomethine dye compound according to (27) or (28), wherein R8 in said formula (IV) is a group represented 
by the following formula (V): 

formula (V) 



20 




wherein, in the formula (V), Q represents a group represented by -C(-R 11 )=C(-R 12 )-S0 2 - (in the present invention, 
this expression of the foregoing group should not be construed as limited to the direction of the bonds belonging 
to the group as represented by this expression); R^ and R 12 bond with each other to form, together with the -C=C- 
30 moiety, a 5- to 7-membered ring, or R n and R 12 each independently represent a hydrogen atom or a substituent; 

and R1 represents a substituent. 

(31) The azomethine dye compound accordingto (27) or (28), wherein R8 in said formula (IV) is a group represented 
by the following formula (VI): 



35 




wherein, in the formula (VI), R1 represents a substituent; R2 represents a substituent; and 1 represents an integer 
45 of 0 to 4; when 1 is 2 or more, R2s may be the same or different, or R2s may bond with each other to form a ring. 

(32) The azomethine dye compound according to any one of items (27) to (31), wherein R3 in said formula (IV) is 
a halogen atom, ah alkoxy group, an aryloxy group, an alkyl group, an alkylthio group, or an arylthio group. 

(33) A silver halide photographic light-sensitive material, comprising a coupler capable of forming a dye upon 
coupling with an oxidized product of an aromatic primary amine : wherein.at least one of sajd dyes is the azomethine 

50 dye compound according to any one of items (1 9) to (32). 

(34) A silver halide photographic light-sensitive material, comprising a coupler capable of forming a dye upon 
coupling with an oxidized product of an aromatic primary amine, wherein at least one coupler is capable of giving 
the azomethine dye according to any one of items (19) or (32). 



55 [0016] The present invention is explained in detail below. 
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(Dye-forming coupler) 

[0017] The compound (herein also referred to as a dye-forming coupler) represented by the following formula (I) of 
the present invention is explained in detail. 



formula (I) 
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(R4)m 



[0018] In formula (I), R1 represents a substituent excepting a hydrogen atom. Examples of the substituent include 
aTZToZTt'ZZ 9 ^ f a ! kyl an l biCyCl0alk ^' alken V (including cyclca,^, and bicycloalkenyl) " 
7ko^ZL ) ' 7 y T* • °" Carb0Xyl ' alk ° Xy ' atyl0XV - Sily '° X * heterocyclic oxy, acyloxy. carbamoyloxy 

i^SSSh^Sf^ lrt0 ?■ amin ° (indUdin9 a ' ky,amin0 and anMin0) ' acy,amino ' arninocarbonyiaS 
?h^™T r ' arylox y carbon y |amin °.^lfamoylamino, alkyl- or aryl-sulfonylamino, mercapto, alkylthio arylth 
.0, heterocyclic, sulfamoyl, su.fo, alkyl- or ary.-su.finyl, alkyl- or aryl-sulfony., acyl, aryloxycarbony alkoxvSrboT. 

m'TTT' imid °' Ph0SPhi0 ' PhOSphiny '' P^'^xy "pho^phinylamino atd soups' 
Ell k t f ab0Ve - ment,0ned substituent may be further substituted with another substituent Examples of this an 

Leered S uZr.aoT u „TZtoS ^~ a * Mm °l* ml "»P"«"yO; « Mmxycfe group (p, e ,e,ab,y a 6- to 
nitrogen „„ s J, ur !„,. Td S^T* ?""" 9 , m * e0 ~« u *« »»™ Iron. carboo. 

loxy group having 3 to 20 carbon atoms e a ^t^-f T^^?° ph8nOXy): 3 Si,y ' 0xy grou P (P^rab.y a sily- 
erab,y a substituted or unsSSte^ 3 «* «W ^ 

same heterocycle moietv as that nf the htJL. . P 9 Carbon atoms ' more Preferably having the 
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loxy, stealoyloxy, benzoyloxy, p-methoxyphenylcarbonyloxy); a carbamoyloxy group (preferably a substituted or un- 
substituted carbamoyloxy group having 1 to 30 carbon atoms, e.g., N.N-dimethylcarbamoyloxy, N.N-diethylcarbamoy- 
loxy. morpholino carbonyloxy, N,NI-di-n-octylaminocarbonyloxy, N-n-octylcarbamoyloxy); an alkoxycarbonyloxy group 
(preferably a substituted or unsubstituted alkoxycarbonyloxy group having 2 to 30 carbon atoms, e.g., methoxycarb- 

5 onyloxy, ethoxycarbonyloxy, t-butoxy carbonyloxy, n-octylcarbonyloxy); an aryloxycarbonyloxy group (preferably a sub- 
stituted or unsubstituted aryloxycarbonyloxy group having 7 to 30 carbon atoms, e.g. , phenoxycarbonyloxy, p-methoxy 
phenoxycarbonyloxy, p-n-hexadecyloxyphenoxy carbonyloxy); an amino group (preferably an unsubstituted amino 
group, a substituted or unsubstituted alkylamino group- having 1 to 30 carbon atoms, a substituted or unsubstituted 
arylamino group having 6 to 30 carbon atoms, and a heterocyclic amino group having 0 to 30 carbon atoms, e.g., 

10 amino, methylamino, dimethylamino, anilino, N-methylanilino, diphenylamino, N-1 ,3 t 5-triazine-2-il amino), an acylami- 
no group (preferably formylamino group, a substituted or unsubstituted alkylcarbonylamino group having 1 to 30 carbon 
atoms, a substituted or unsubstituted arylcarbonylamino group having 6 to 30 carbon atoms, e.g., formylamino, 
acetylamino, pivaloylamino, lauroylamino, benzoylamino and 3,4,5-tri-n-octyloxyphenylcarbonylamino); 
an aminocarbonylamino group (preferably a substituted or unsubstituted aminocarbonylamino group having 1 to 30 

*5 carbon atoms, e.g., carbamoylamino, N,N-dimethylaminocarbonylamino, N,N-diethylamino carbonylamino, mor- 
pholinocarbonylamino), an alkoxycarbonylamino group (preferably a substituted or unsubstituted alkoxycarbonylamino 
group having 2 to 30 carbon atoms, e.g., methoxycarbonylamino, ethoxy carbonylamino, t-butoxycarbonylamino, n- 
octadecyloxycarbonylamino, N-methyl-methoxycarbonylamino); an aryloxycarbonylamino group (preferably a substi- 
tuted or unsubstituted aryloxycarbonylamino group having 7 to 30 carbon atoms, e.g., phenoxycarbonylamino, p-chlo- 

20 rophenoxycarbonylamino, m-n-octyloxyphenoxycarbonyl amino); a sulfamoyl amino group (preferably a substituted or 
unsubstituted sulfamoylamino group having 0 to 30 carbon atoms, e.g., sulfamoylamino. N,N-dimethylaminosulfo- 
nylamino, N-n-octyl aminosulfonylamino); an alkyl- or aryl-sulfonylamino group (preferably a substituted or unsubsti- 
tuted alkylsulfonylamino group having 1 to 30 carbon atoms, and a substituted or unsubstituted aryl-sulfonylamino 
group having 6 to 30 carbon atoms, e.g., methylsulfonylamino, butylsulfonylamino : phenylsulfonylamino, 2,3,5-trichlo- 

25 rophenylsulfonylamino, p-methylphenylsulfonylamino); a mercapto group; an alkylthio group (preferably a substituted 
or unsubstituted alkylthio group having 1 to 30 carbon atoms, e.g., methylthio, ethylthio, n-hexadecylthio), an arylthio 
group (preferably a substituted or unsubstituted arylthio group having 6 to 30 carbon atoms, e.g., phenylthio, p-chlo- 
rophenylthio, m-methoxyphenylthio); a heterocyclic thio group (preferably a substituted or unsubstituted heterocyclic 
thio group having 2 to 30 carbon atoms in which the heterocycle moiety is preferably the same as that of the above- 

30 described heterocyclic group, e.g. , 2-benzothiazolylthio, 1 -phenyltetrazol-5-ylthio); a sulfamoyl group (preferably a sub- 
stituted or unsubstituted sulfamoyl group having 0 to 30 carbon atoms, e.g., N-ethylsulfamoyl, N-(3-dodecyloxypropyl) 
sulfamoyl, N,N-dimethyf sulfamoyl, N-acetylsulfamoyl, N-benzoylsulfamoyl, N-(N'-phenylcarbamoyl) sulfamoyl); a sulfo 
group; an alkyl- or aryl-sulfinyl group (preferably a substituted or unsubstituted akylsulfinyl group having 1 to 30 carbon 
atoms, and a substituted or unsubstituted arylsulfinyl group having 6 to 30 carbon atoms, e.g., methyl sulfinyl, ethyl 

35 sulfinyl, phenylsulfinyl, p-methylphenylsulfinyl); an alkyl- or aryl-sulfonyl group (preferably a substituted or unsubstituted 
akyl sulfonyl group having 1 to 30 carbon atoms, and a substituted or unsubstituted arylsulfinyl group having 6 to 30 
carbon atoms, e.g., methylsulfonyl, ethylsulfonyl, phenyl sulfonyl, p-methylphenylsulfonyl); an acyl group (preferably 
a formyl group, a substituted or unsubstituted alkylcarbonyl group having 2 to 30 carbon atoms, and a substituted or 
unsubstituted arylcarbonyl group having 7 to 30 carbon atoms, e.g., acetyl, pivaloyl, 2-chloroacetyl, stearoyl, benzoyl, 

<to p-n-octyloxyphenylcarbonyt); an aryloxycarbonyl group (preferably a substituted or unsubstituted aryloxycarbonyl 
group having 7 to 30 carbon atoms, e.g., phenoxycarbonyl, o-chlorophenoxycarbonyl, m-nitrophenoxy carbonyl, p-t- 
butylphenoxycarbonyl); an alkoxycarbonyl group (preferably a substituted or unsubstituted alkoxycarbonyl group hav- 
ing 2 to.30 carbon atoms, e.g., methoxycarbonyl, ethoxycarbonyl, t-butoxycarbonyl, n-octadecyloxycarbonyl); a car- 
bamoyl group (preferably a substituted or unsubstituted carbamoyl group having 1 to 30 carbon atoms, e.g., carbamoyl, 

45 N-methylcarbamoyl, N,N-dimethy)carbamoyl, N,N-di-n-octylcarbamoyl, N-(methylsulfonyl)carbamoyl); an aryl azo 
group or heterocyclic azo group (preferably a substituted or unsubstituted aryl azo group having 6 to 30 carbon atoms, 
and a substituted or unsubstituted heterocyclic azo group having 3 to 30 carbon atoms, in which the heterocyclic moiety 
is preferably the same as that of the above-described heterocyclic group, e.g., phenylazo, p-chlorophenylazo, 5-ethyl- 
thio-1,3,4-thiadiazole-2-yl azo); an imido group (preferably a substituted or unsubstituted imido group having 2 to 30 

50 carbon atoms, e.g., N-succinimido, N-phthalimido); a phosphino group (preferably a substituted or unsubstituted phos- 
phino group having 2 to 30 carbon atoms, e.g., dimethylphosphino, diphenylphosphino, methylphenoxyphosphino); a 
phosphinyl group (preferably a substituted or unsubstituted phosphinyl group having 2 to 30 carbon atoms, e.g., phos- 
phinyl, dioctyloxyphosphinyl, diethoxyphosphinyl); a phosphinyloxy group (preferably a substituted or unsubstituted 
phosphinyloxy group having 2 to 30 carbon atoms, e.g., diphenoxyphosphinyloxy, dioctloxyphosphinyloxy); a phosphi- 

55 nylamino group (preferably a substituted or unsubstituted phosphinylamino group having 2 to 30 carbon atoms, e.g., 
dimethoxyphosphinylamino, dimethylamino phosphinylamino); and a silyl group (preferably a substituted or unsubsti- 
tuted silyl group having 3 to 30 carbon atoms, e.g., trimethylsilyl, t-butyl dimethylsilyl, phenyldimethylsilyl). 
[0022] Among the above-described functional groups, a hydrogen atom(s) possessed in the functional group may 
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afkllZv V °' above - described E-^P'^ of these functional groups inc.ude «n 

aXCv7^r fl Ir y 9r ° UP ' T a ^ carbon V lamin °^°"y' group, an alkylsulfonylaminocarbonyl group, and an 
arylsulfonyl ammocarbonyl group. As the specific examples, methylsulfonyl aminocarbonyl p-methvlohenvlsulfo- 
SSUTZ and benzoy.aminosulfonyl groups are enumerated met ^ e ^o 
I, ,kc? * 'S Preferably a substituted or unsubstituted alkyl group, more preferably a substituted alkyl group As the 
A to a Troon J IT ^ 35 thS SUbSti,U6nt ° f R1 mentioned **>™ IrZZpUiL 

[0024] R1 is preferably an alkyl group substituted with an alkoxy group or aryloxv arouo at the 2- or d nn C itir,„ 
wTSZZSt 9r ° U ? SUbStitUted " a ' k0Xy 9r ° UP ° r ary ' 0X V 9 Ip ar^posLn: Ls SSy 
case t££ R ^ To cT o f r 1 *^ a ' ky ' ^ 3 - C « H » ° r group is preferred In 

c'h^Nh! and C H Nt ? ^^7' ' S 8 m6rit 3 C0Upler can be ec °n°™ally produced because 
mn-Tei , C 18 H 37NH 2 , each of which is a raw material, are inexpensive 

o^L^^^ f0rmed finding two or more kinds of substituents with each 

[00271 In formula 111 R3 r^^ZL BUb ^ enl as enumerated as the substituent of the above-described R1 
thoseLume^ T '° r 9 h ^°» *«"■ Examp.es of the substituent include 

rine, bromine). ^S^SST^S toroovT T ' ^ " 3 hal ° 9en at0m <•*■ 

(e.g., phenoxy; o-(2 -e^hexyloxv)Dh?noxv «n? V °' T 9r ° UP ^ meWl ° Xy ' iso P r °P°*y)> an aryloxy group 
(e.g., acetoam do J^SE^^S^.T" T" ^.f' dimethylamino ' ™<Pnolino), an acylamino group 
(e.g. methylthio, Lpr^T^SmZ InLT T be " 2enesulf °n^ido), an a.ky.thio group 

ably a halogen atom an ^ZT^n l'S * 9 P (e ' fl ' phen y ,thio ' o-dodecyloxyphenylthio), more prefer 
.os^ 

^l^^JZ^S^T 0 9r0UP ^ - a,ky ' - ^ 9 - p " a " a 'M. h io group at 

- Sa^rry^ 

branched alky, group's having 7 to 3 ^ caZ aLf such as bt^'f ' ST ^ pMmBd ™ Chain or 

decyl, tetradecyl and dodec y ?groups As tne ^nondTffu^n J h ! V ' ° V ' isotridecyl, hexadecyl, octa- 

alkoxy groups having 7 to ° XV 9 :° UP ' Preferred are Strai 9 ht chain - branched 

octadecyloxy, tetradecyloxy and dodTc^oxy grouo FuH'thf S 2 - ethy,nexyloxy . 'sotridecyloxy, hexadecy.oxy, 

- sented by R1 and the nondiffusible afk^^^Sl bv i^LT^ *" n ° ndif,usible alk V 8"»"P ^pre- 
functiona. group as represented by the foLZ ^formufa(A) 3 StmCtUre C ° mainin9 SUCh 3 
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formula (A) 
— J1 — J2— R10 



ta.no.sa alky, group having , ,„ 2 „ *£T2^^£ZT2T1L T"' r * preS ' n,s a *>»"■ °< 
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ings as the alkyl group and the aryl group represented by R1 in formula (I), and n represents an integer of 0 to 2. R10 
and J1 may bond with each other to form. a ring. 

[0033] As the nondiffusible aromatic group represented by R1 , preferred are aryl groups having 7to 30 carbon atoms. 
The aryl group may have a substituent, such as those enumerated as the substituent of the above-mentioned R1 
5 [0034] As the nondiffusible aromatic oxy group represented by R3, preferred are aryloxy groups having 7 to 30 carbon 
atoms. The aryloxy groups may have a substituent such as those enumerated as the substituent of the above-mentioned 
R1 

[0035] In formula (I), R4 represents a substituent. Examples of the substituent include those enumerated as the 
substituent of the above-described R1 . R4 is preferably a halogen atom, an alkyl group, an alkoxy group, an aryloxy 

10 group, an alkoxycarbonyl group, an aryloxycarbonyl group, a cabamoyl group, a sulfamoyl group, an acylamino group, 
an alkyl- or aryl-sulfonylamino group, an alkylthio group, and an arylthio group, m represents an integer of 0 to 4. When 
m is an integer of 2 or more, R4s may be the same or different, or R4s may bond with each other to form a ring. 
[0036] More preferably, R4 is an alkyl group, an alkoxy group, an aryloxy group, an alkylthio group, or an arylthio 
group. More preferably, R4 is an alkyl group, or an alkoxy group. Most preferably, R4 is a t-alkyl group. 

15 [0037] A substituted position of R4 is preferably para-position against a -CONH- group, or para-position against R3, 
more preferably, R4 is para-position against R3. 

[0038] In formula (I), X represents a hydrogen atom, or a group that can be split-off upon a coupling reaction with 
an oxidized product of a developing agent. Examples of the above-described group capable of being split-off upon a 
coupling reaction with an oxidized product of a developing agent include a group capable of being split-off with a 
20 nitrogen, oxygen, or sulfur atom (a splitting-off atom), and a halogen atom (e.g., chlorine, bromine). 

[0039] Examples of the group that splits off with a nitrogen atom include a heterocyclic group (preferably 5-to 7-mem- 
bered substituted or unsubstituted saturated or unsaturated aromatic (herein the term "aromatic" is used to embrace 
a substance that has (4n+2) cyclic conjugated electrons) or non-aromatic, monocyclic or condensed heterocyclic 
groups, more preferably 5- or 6-membered heterocyclic groups, in which the ring-forming atoms are selected from 
25 carbon, nitrogen and sulfur atoms and in addition at least one of hetero atoms selected from nitrogen, oxygen and 
sulfur atoms is incorporated, with specific examples of the heterocyclic ring including succinimide, maleinimide, 
phthalimide, diglycolimide, pyrrole, pyrazole, imidazole, 1 ,2,4-triazole, tetrazole, indole, benzopyrazole, benzimidazole, 
benzotriazole, imidazoline-2,4-dione, oxazolidine-2,4-dione, thiazolidine-2-one, benzimidazoline-2-one, benzoxazo- 
line-2-one, benzothiazoline-2-one, 2-pyrroline-5-one, 2-imidazoline-5-one, indoline-2,3-dione, 2,6-dioxypurine, para- 
mo banic acid, 1 ,2,4-triazolidine-3,5-dione, 2-pyridone, 4-pyridone, 2-pyrimidone, 6-pyridazone, 2-pyrazone, 2-amino- 
1 f 3 f 4-thiazolidine-4-one), acarbonamido group (e.g., acetamido, trifluoroacetamido), asulfonamido group (e.g., meth- 
anesulfonamido, benzenesulfonamido), an arylazo group (e.g., phenylazo, naphthylazo), and acarbamoylamino group 
(e.g., N-methyl carbamoylamino). 

[0040] Preferred of the group that splits off with a nitrogen atom are heterocyclic groups, more preferably aromatic 
35 heterocyclic groups having 1 , 2, 3 or 4 ring-forming nitrogen atoms, or heterocyclic groups represented by the following 
formula (L). The heterocyclic groups represented by the following formula (L) are further more preferred: 



formula (L) 

40 



I 



45 




wherein L represents a moiety that forms a 5- to 6-membered nitrogen-containing heterocycle with -NC (=0)-. 
[0041] Examples of the moieties are enumerated in the explanation of the above-mentioned heterocyclic group, and 
such moieties as enumerated above are more preferred. Particularly preferably L is a moiety that forms a 5-membered 

50 nitrogen-containing heterocyclic ring. 

[0042] Examples of the group that splits off with an oxygen atom include an aryloxy group (e.g., phenoxy, 1-naph- 
thoxy), a heterocyclic oxy group (e.g., pyridyloxy, pyrazolyloxy), an acyloxy group (e.g., acetoxy, benzoyloxy), an alkoxy 
group (e.g. : methoxy, dodecyloxy), a carbamoyloxy group (e.g., N,N-diethylcarbamoyloxy, morpholinocarbamoyloxy), 
an aryloxycarbonyloxy group (e.g., phenoxycarbonyloxy), an alkoxycarbonyloxy group (e.g., methoxycarbonyloxy, 

55 ethoxycarbonyloxy), an alkylsulfonyloxy group (e.g., methanesulfonyloxy), and an aryl sulfonyloxy group (e.g., benze- 
nesulfonyloxy, toluenesulfonyloxy). 

[0043] Preferred of these groups capable of being spilt-off at the moiety of oxygen atom are an aryloxy group, an 
acyloxy group and a heterocyclic oxy group. 
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[0044] Examples of the group that splits off with a sulfur atom include an arylthio group (e.g., phenylthio, naphthylthio), 
a heterocyclic thio group (e.g. t tetrazolylthio, 1 ,3,4-thiadiazolylthio, 1 ,3,4-oxazolylthio, benzimidazolyl thio), an alkylthio 
group (e.g.. methylthio, octylthio. hexadecylthio), an alkylsulfinyl group (e.g., methane sulfinyl), an arylsulfinyl group 
(e.g.. benzenesulfinyl), an arylsulfonyl group (e.g., benzenesulfonyl), and an alkylsulfonyl group (e.g., methansulfonyl). 
[0045] Preferred of the group that splits off with a sulfur atom are an arylthio group and a heterocyclic thio group. A 
heterocyclic thio group is more preferred. 

[0046] As X, a group that can be spilt-off upon a coupling reaction with an oxidized product of a developing agent is 
more preferred than a hydrogen atom. The above-said coupling spilt-off group may be substituted with a substituent 
such as those enumerated as the substituent of the above-mentioned R1 

[0047] X is preferably a group that can be spilt-off with a nitrogen or oxygen atom (a cleavable group), more preferably 
a group that can be spilt-off with a nitrogen atom. Further, those groups described as the preferable examples of the 
group that can be spilt-off with a nitrogen atom, are preferred in the same order as mentioned above. 
[0048] X is more preferably a pyrazole-1 -yl group, imidazole-1 -yl group, pyrrole-1 -yl group, each of which may have 
a substituent, or a heterocyclic group represented by the above-mentioned formula (L). X is more preferably a pyrazole- 
1-yl group, imidazole-1 -yl group, pyrrole-1 -yl group, each of which may have a substituent, most preferably an imida- 
zole-1 -yl group, or pyrrole-1 -yl group, each of which may have a substituent. 

[0049] X is preferably a group that gives substantially no development inhibitor, after X is spilt-off upon a coupling 
reaction with an oxidized product of a developing agent The group X that releases a development inhibitor has a 
problem that the raw stock stability of an unexposed light-sensitive material is low due to the released development 
inhibitor. Examples of the group that releases a development inhibitor include a benzotriazole-1 -yl, or -2-yl group, an 
arylthio group and a heterocyclic thio group. 

[0050] Further, X is preferably a group that releases no magenta coupler, after X cleaved off upon a coupling reaction 
with an oxidized product of a developing agent. The group X that releases a magenta coupler, has a problem that a 
magenta dye and a yellow dye are present in a mixture after processing, resulting in a law color purity. Examples of 
the groups that release a magenta coupler after splitting, include a pyrazolo [5,1 -b] [1 ,2,4] triazole-1 -yl group a pyrazolo 
[1.5-b] [1 ,2,4] triazole-1-yl group : an indazolone-1-yl group, and a pyrazolo [1,5-a] benzimidazole-4-yl group, each of 
which may have a substituent. 

[0051] Further, in case where 1 ,2,4-benzothiadiazine-1 ,1 -dioxide ring is formed by Q, and/or in case where R1 is a 
methyl group, R3 is a chlorine atom and m is 0, a group that is cleavable upon a coupling reaction with an oxidized 
product of a developing agent, is more preferred than a hydrogen atom from the viewpoint of the effects which is 
obtained by the present invention. 

[0052] In order to render the coupler inmobile in a light-sensitive material, at least one of Q, R1 , X, R3 and R4 has 
preferably 7 to 50 carbon atoms, more preferably 10 to 50 carbon atoms, further preferably 10 to 40 carbon atoms 
most preferably 12 to 35 carbon atoms, in total respectively, including carbon atoms of a substituent(s) that thev mav 
35 have thereon. 7 ' 

[0053] From the viewpoint of color-forming property, at least one of Q, R1 , X, R3 and R4 is preferably a group con- 
taining therein a hydroxy) group, or a dissociation group whose pKa is 3 to 12 (e.g., a -COOH group a -NHSCV group 
a phenolic hydroxy! group, a -CONHCO- group, a -CONHS0 2 - group, a -CONHS0 2 NH 2 group, and a -S0 2 NHSO ? - 
group). More preferably X is a group carrying therein the above-mentioned group(s). 
40 [0054] Next, the compound represented by formula (l-2) according to the present invention (herein also referred to 
as a dye-forming coupler) is explained in detail. 
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[0055] In formula (1-2), R1 , R3, R4, and m each have the same meanings as those described in formula (I) Preferable 
examples of them are the same as described therein. 

[0056] In formula (1-2). Q1 represents a group represented by -C(-R 11 )=C(-R 12 )-Z- (in the present invention, this 
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expression of the foregoing group should not be construed as limited to the direction of the bonds belonging to the 
group as represented by this expression). Z represents S0 2 or CO. R ni and R 12 . combined with each other, collectively 
represent a group that, together with the -C=C- moiety, forms a 5- to 7-membered ring, or R ni and R 12 each independ- 
ently represent a hydrogen atom or a substituent. The 5- to 7-membered ring that is formed by a combination of R n 
and R 12 may be a saturated or unsaturated alicyclic, aromatic or heterocyclic ring, such as benzene, furan, thiophene, 
cyclopentane and cyclohexane rings. In case where R^ and R 12 represent a substituent, examples of the substituent 
are those enumerated as the substituent of the above- mentioned R1 

[0057] In formula (I-2), X1 is a group that has therein a dissociation group having pKa of 1 to 12, and that is capable 
of being spilt-off upon a coupling reaction with an oxidized product of a developing agent. Examples of the group that 
can be spilt-off upon a coupling reaction with an oxidized product of a developing agent, are the same as those of the 
coupling-spilt-off group of X in formula (I). Preferable examples of the group are also common to those of X. However, 
it is necessary in formula (I-2) that these coupling-cleavable groups further carry therein a dissociation group having 
pKa of 1 to 12. Said dissociation groups are explained below. 

[0058] The pKa of the dissociation group carried in X1 preferably ranges from 1 to 12, more preferably from 3 to 12. 
Preferable examples of the dissociation group include a -COOH group, a -NHS0 2 - group, a phenolic hydroxyl group, 
a -CONHCO- group, a -CONHS0 2 - group, a -CONHS0 2 NH 2 - group and a -S0 2 NHS0 2 - group. It is more preferably 
a -COOH group, a -NHS0 2 - group or a -CONHS0 2 - group, and most preferably a -COOH group. 
[0059] The number of dissociation groups is at least 1 as a necessity, preferably from 1 to 2, more preferably 1 . 
[0060] Next, the compound represented by formula (II) according to the present invention (herein also referred to as 
a dye-forming coupler) is explained in detail. 



[0061] In formula (II), R1 , R3, R4, and m each have the same meanings as those described in formula (I). Preferable 
examples of them are the same as described therein. 

[0062] In formula (II), R2 represents a substituent. Examples of the substituent include those enumerated as the 
substituent of R1 described above. .1 represents an integer of 0 to 4. When 1 is 2 or more, R2s may be the same or 
different, or R2s may bond with each other to form a ring. 

[0063] In formula (II), Y represents a group capable of being split-off upon a coupling reaction with an oxidized product 
of a developing agent. Examples of Y include those enumerated as the examples of X being a group capable of being 
split-off upon a coupling reaction with an oxidized product of a developing agent. Preferable examples of Y are the 
same as those of X. 

[0064] Among the couplers represented by the formula (II), further preferable couplers include: 

1) Couplers wherein R1 represents an alkyl group, Y represents an imidazole-1 -yl group which may have a sub- 
stituent or a pyrrole-1 -yl group which may have a substituent (preferably an imidazole-1 -yl group which may have 
a substituent), R3 represents an alkoxy group, m is 1 to 2 (preferably 1 ), and R4 represents a substituent, in which 
at least one of R4 is a group selected from an alkyl group, a cycloalkyl group or an alkoxy carbonyl group and 
substituted at a para-position relative to R3; or 

2) Couplers wherein R1 represents an alkyl group, Y represents a group represented by the formula (L), R3 rep- 
resents an alkoxy group, an aryloxy group, an alkyl thio group or an aryl thio group, m is 1 to 2 (preferably 1) and 
R4 represents a substituent, in which at least one of R4 is substituted at a para-position relative to R3. 

[0065] Both 1) and 2) are those wherein R2 and 1 are as defined in the formula (II), and preferably both 1) and 2) 
are those wherein 1 is 0. Further, the respective groups described above are more preferable in the order of the de- 
scription of the groups mentioned to be preferable. 

[0066] Among the couplers in 1 ) above, further preferable couplers can be represented by the following formula (I I A) . 



formula (II) 
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The couplers represented by the formula (HA) are further preferable in respect of color-forming property and hue of 
the resultant dye. 



w 
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formula (IIA) 
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[0067] In the formula (IIA), R„ and R 12 each independently represent a substituted or unsubstituled alkyl group R 13 
represents a substituted or unsubstituled alkyl group, a substituted or unsubstituled cycloalkyl group or a substituted 
or unsubstituled alkoxy carbonyl group. R 14 , R 15 and R 16 each independently represent a hydrogen atom or a substit- 
uent. R 17 represents a substituent. p represents an integer of 0 to 3. When p is 2 to 3, a plurality of R 17 groups may 
be the same or different. 173 K ' 

[0068] Among the couplers represented by the formula (IIA), the couplers represented by the following formula (MB) 
are preferable in respect of excellent color-forming property, even when the coupling reaction with an oxidized product 
of a developing agent is conducted under the condition of relatively high pH. 



30 



formula (I IB) 
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[0069] in the formula (IIB), R 21 and R 22 each independently represent a substituted or unsubstituled alkyl group R„ 

SIe^Tar v dr a en S lt d T " " UnSUbS,itUled *°»P- R 24 , R 25 and R 26 each in^pendenu? 

TatlT* h y 9 » " ° rme at ° m ' 3 substituted ° r ^substituted alkyl group, or a substituted or unsubstituled 
uSsnnTd l 9 „v UP ' 27 repreSe " ,S 3 Substiluted or ""substituted alkyl group, a halogen atom, a substituted or 
w l f ° r 3 SUbSt,tUted or ""substituted alky.amino carbonyl group, p represents an integer of 0 

to 3. When p is 2 or 3, a plurality of R 27 groups may be the same or different 
[0070] The couplers represented by the formula (IIB) are described in more detail 

Uhl. 1l n ? Preferab ' y a substitu ^d or unsubstituled alkyl group having 1 to 30 carbon atoms (for example, methyl 
fun'her n P T M° PrOPy ' ^ " ^ " uns "bstituted alky, group having 1 to 30 carbon atoms 

o2™ q a f " U "f UbStltuted alkvl 9™P having 12 to 20 carbon atoms. ^ is most preferably n-ocladecyl 

Lthv. n oSov I* ^ 7 ^ 9rou P ha ™9 1 to 30 carbon atoms (for example, methyl, 

i^x^Z or 2 n 2 ; s ro m P °yr preferably an unsubs,ituted aikyi 9roup having 1 to 6 carb ° n — - — 

5°? 7i .imlS o° UnSubs,i,u,ed alk V' arou P havi "9 1 <° 20 carbon atoms (for example, methyl, ethyl, t-butyl 
1 .1 ,3,3-tetramethylbutyl). R 23 ,s more preterably an alkyl group having 4 to 8 carbon atoms. R 23 is most preferably t- 
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butyl. 

[0074] Preferably, R 24 and R 25 each independently represent a hydrogen atom, an alkyl group having 1 to 3 carbon 
atoms, and an alkoxy carbonyl group having 2 to 20 carbon atoms which may have a substituent (preferably an un- 
substituted alkoxy carbonyl group). More preferably, R 24 and R 25 each independently represent a hydrogen atom, 
5 methoxycarbonyl and ethoxycarbonyl. 

[0075] R 26 is preferably a hydrogen atom or an alkyl group having 1 to 3 carbon atoms. R 26 is most preferably a 
hydrogen atom. 

[0076] R 27 is preferably an unsubstituted alkyl group having 1 to 20 carbon atoms, a halogen atom, an unsubstituted 
alkoxy group having 1 to 20 carbon atoms. 

10 [0077] p is preferably 0 or 1 . p is more preferably 0. 

[0078] The most preferable structure of the coupler represented by the formula (MB) is a coupler wherein R 21 is an 
unsubstituted alkyl group having 1 2 to 20 carbon atoms, R 22 is an unsaturated alkyl group having 1 to 6 carbon atoms, 
R 23 is an unsubstituted alkyl group having 4 to 8 carbon atoms, R 24 and R 25 each independently represent a hydrogen 
atom, a methoxy carbonyl group or an ethoxy carbonyl group, Rgg is a hydrogen atom, and p is 0. 

15 [0079] Next, the compound represented by formula (II-2) according to the present invention (herein also referred to 
as a dye-forming coupler) is explained in detail. 



formula (II-2) 

20 



25 




30 [0080] In formula (II-2), R1 , R2, R3, R4, 1 , m, and X1 each have the same meanings as those described in formula 
(l) ; (II) or (I-2). Preferable examples of them are the same as described therein. 

[0081] Preferable combinations of the groups (substituents) having bonded to the coupler represented by formula 
(I), (II), (I-2) or (M-2) according to the present invention are explained below. That is, R1 is a 3-(2,4-di-t-amylphenoxy) 
propyl group, a -C 16 H 33 group, ora-C 18 H 37 group; R3 is a halogen atom, an alkoxy group, an aryloxy group, an alkylthio 
35 group, or an arylthio group, and X, Y, and X1 are each independently a heterocyclic group represented by the above- 
mentioned formula (L), or a pyrazole-1 -yl group, imidazole-1 -yl group, or pyrrole-1 -yl group, each of which may have 
a substituent. 

[0082] In the present invention, the compound (l-A) described below is excluded from the couplers represented by 
formula (I) or (II). Said compound (l-A) is a blocked magenta coupler. The acetanilide moiety which bonds with 
40 1 ,2,4-benzothiadiazine-1 , 1 -dioxide, is just a blocking group, which flows out from a light-sensitive material after devel- 
opment processing, so that the acetanilide moiety is not used as an image dye. Even though this blocking group of 
the acetanilide moiety does not flow out from the light-sensitive material, a yellow dye and a magenta dye are present 
in a mixture, so that the intended effects of the present invention cannot be exhibited. 

45 

(l-A) 
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[0083] The coupler of the present invention is preferably useful as a yellow dye-forming coupler or a magenta dye- 
forming coupler, although according to a developing agent used in a coupling reaction. Especially, it is useful as a 
yellow dye-forming coupler. Additionally, a maximum absorption wavelength of the obtained dye is generally 400 to 
500 nm, preferably 410 to 480 nm, and more preferably 420 to 460 nm. 
5 [0084] Preferable specific examples of the couplers represented by formula (I), (II), (IIA), (IIB), (I-2), or (il-2) according 
to the present invention, are shown below, but the present invention should not be construed to be limited to them. 
Further, tautomers which have the hydrogen atom moved onto a nitrogen atom of the C=N moiety, which is bonded at 
the coupling site (in which the hydrogen atom at the coupling site is moved onto the nitrogen at the C=N moiety bonded 
to the coupling site), are also included in the present invention. 

10 
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[0085] In the following explanation, when the exemplified compounds (herein also referred to as a dye-forming cou- 
pler) shown above are referred to, the number X in the parenthesis, i.e., (X), is labeled to each of the exemplified 
compounds, and they are expressed as "coupler (X)". 

[0086] Specific Synthetic Examples of the compounds represented by the foregoing formula (I) are described below. 
Synthetic Example 1: Synthesis of Coupler (1) 

[0087] Coupler (1) was synthesized according to the following synthesis route: 
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(A-1) was gradually added with stirring. After heating in refluxing for another 1 hour, insoluble matters were removed 
by a suction filter through Celite. Ethyl acetate and water were added to the filtrate to separate an organic layer from 
an aqueous layer. The organic layer was washed with a saturated brine and water, and then dried with magnesium 
sulfate anhydride. The solvent was removed by vacuum distillation, to yield 21 .5 g of Compound (A-2) as an oily product. 

5 [0090] A mixture of 1 8.9 g of Compound (A-2), 39.1 g of hydrochloride of iminoether (A-O) and 200 ml of ethyl alcohol 
was stirred with heating in refluxing for 1 day. Additionally 1 9.2 g of hydrochloride of iminoether was added and stirred 
with heating in refluxing for another 1 day. Ethyl acetate and water were added to separate an organic layer from an 
aqueous layer. The organic layer was washed with dilute hydrochloric acid and a saturated brine, and then dried with 
magnesium sulfate anhydride. The solvent was removed by vacuum distillation. Crystallization from a mixed solvent 

10 of ethyl acetate and hexane gave 21 .0 g of Compound (A-3). 

[0091] A solution of 5.6 g of Compound (A-3), 7.2 g of 2-methoxy-5-tetradecyloxycarbonylaniline and 20 ml of m- 
dichlorobenzene was stirred with heating in refluxing for 6 hours. After cooling, crystallization by adding hexane gave 
8.8 g of Compound (A-4). 

[0092] To 110 ml of methylene chloride solution containing 5.4 g of Compound (A-4), 10 ml of methylene chloride 
is solution containing 0.45 ml of bromine was added drop-wise on an ice bath. After the resultant mixture was stirred for 
30 minute at room temperature, methylene chloride and water were added to separate an organic layer from an aqueous 
layer. The organic layer was washed with a saturated brine, and then dried with magnesium sulfate anhydride. The 
solvent was removed by vacuum distillation, to obtain a crude product of Compound (A-5). 

[0093] To a solution which was prepared by dissolving 3.5 g of 5,5-dimethyloxazolidine-2,4-dione and 3.8 ml of tri- 
20 ethylamine in 110 ml of N,N-dimethyl acetoamide, a solution containing all the previously synthesized crude product 
of Compound (A-5) dissolved in 25 ml of acetonitrile was added drop-wise over 1 0 minutes at room temperature, and 
then stirred for 2 hours at room temperature. Ethyl acetate and water were added to separate an organic layer from 
an aqueous layer. The organic layer was washed with 0.1 normal aqueous potassium hydroxide solution, dilute hydro- 
chloric acid and a saturated brine, and then dried with magnesium sulfate anhydride. The solvent was removed by 
25 vacuum distillation. The residue was purified on silica gel column chromatography using a mixed solvent of acetone 
and hexane as an eluate, and then recrystallized from a mixed solvent of ethyl acetate/hexane, to give 4.7 g of Coupler 
(1 ). Synthetic Example 2: Synthesis of Coupler (3) 

[0094] Coupler (3) was synthesized according to the following synthesis route: 
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and 90 ml of water, and heated in refluxing for 1 hour. To the resulting dispersion, 119 g of Compound (B-1) was 
gradually added with stirring. After heating in refluxing for another 2 hours, the reaction mixture was filtrated by a suction 
filter through Celite. Ethyl acetate and water were added to the filtrate to separate an organic layer from an aqueous 
layer. The organic layer was washed with a saturated brine, and then dried with magnesium sulfate anhydride. The 

5 solvent was removed by vacuum distillation, to yield 111 g of Compound (B-2) as an oily product. 

[0097] A solution of 111 g of Compound (B-2), 68.4 g of hydrochloride of iminoether (A-O) and 150 ml of ethyl alcohol 
was stirred with heating in refluxing for 1 hour. Additionally 4.9 g of hydrochloride of iminoether was added and stirred 
with heating in refluxing for 30 minutes. After cooling the reaction mixture, it was filtered under suction, 100 ml of p- 
xylene was added to the filtrate and then heated in refluxing for 4 hours while removing ethyl alcohol by distillation. 

10 The reaction solution was purified by a silica gel column chromatography using a mixed solvent of ethyl acetate and 
hexane as the eluate. Crystallization from methanol gave 93.1 g of Compound (B-3). 

[0098] A solution of 40.7 g of Compound (B-3), 18.5 g of 2-methoxyaniline and 10 ml of p-xylene was stirred with 
heating in refluxing for 6 hour. Ethyl acetate and water were added to separate an organic layer from an aqueous layer. 
The organic layer was washed with dilute hydrochloric acid and a saturated brine, and then dried with magnesium 
is sulfate anhydride. The solvent was removed by vacuum distillation. Purification of the residue by a silica gel column 
chromatography using a mixed solvent of ethyl acetate and hexane as the eluate gave 37.7 g of Compound (B-4) as 
an oily product. 

[0099] To a solution of 24.8 g of Compound (B-4) in 400 ml of methylene chloride, 35 ml of methylene chloride solution 
containing 2.1 ml of bromine was added drop-wise on an ice bath. After the mixture was stirred for 30 minute on an 
20 ice bath, methylene chloride and water were added to separate an organic layer from an aqueous layer. The organic 
layer was washed with a saturated brine, and then dried with magnesium sulfate anhydride. The solvent was removed 
by vacuum distillation, to obtain Compound (B-5) as a crude product. 

[0100] To a solution of 15.5 g of 5,5-dimethyl oxazolidine-2,4-dione and 16.8 ml of triethylamine in 200 ml of N,N- 
dimethyl acctoamide, a solution containing all the previously synthesized crude product of Compound (B-5) dissolved 

25 in 40 ml of acetonitrile was added drop-wise over 10 minutes at room temperature. The resultant mixture was heated 
up to 40 °C and then stirred for 30 minutes. Ethyl acetate and water were added to separate an organic layer from an 
aqueous layer. The organic layer was washed with 0.1 normal aqueous potassium hydroxide solution, dilute hydro- 
chloric acid and a saturated brine, and then dried with magnesium sulfate anhydride. The solvent was removed by 
vacuum distillation. The residue was purified by a silica gel column chromatography using a mixed solvent of acetone 

30 and hexane as the eluate. Crystallization from a mixed solvent of ethyl acetate and hexane gave 23.4 g of Coupler (3). 

Synthetic Example 3: Synthesis of Coupler (6) 

[0101] Coupler (6) was synthesized according to the following synthesis route: 
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and 45 ml of water, and stirred for 1 hour with heating in ref luxing. To the resulting mixture, 29.2 g of Compound (C-1 ) 
was gradually added with stirring. After heating in refluxing for another 1 hour, the reaction mixture was filtrated by a 
suction filter through Celite. Ethyl acetate and water were added to the filtrate to separate an organic layer from an 
aqueous layer. The organic layer was washed with a saturated brine, and then dried with magnesium sulfate anhydride. 

5 The solvent was removed by vacuum distillation, to yield 25.5 g of Compound (C-2) as an oily product. 

[0104] A solution of 19.7 g of Compound (C-2) and 22.0 g of hydrochloride of iminoether (A-O) in 200 ml of ethyl 
alcohol was stirred with heating in refluxing for 4 hours. Further, 19.7g of hydrochloride of the iminoether was added 
and stirred with heating under reflux for 4 hours. Additionally 13 g of p-toluene sulfonic acid monohydrate was added 
and stirred with heating in refluxing for 1 hour. Ethyl acetate and water were added to separate an organic layer from 

10 an aqueous layer. The organic layer was washed with dilute hydrochloric acid and a saturated brine, and then dried 
with magnesium sulfate anhydride. The solvent was removed by vacuum distillation. Crystallization from a mixed sol- 
vent of ethyl acetate and hexane gave 3.2 g of Compound (C-3). 

[0105] A solution of 2.9 g of Compound (C-3), 2.9 g of 2-methoxy-5-tetradecyloxycarbonylaniline in 20 ml of o-dichlo- 
robenzene was stirred for 6 hours with heating in refluxing. Ethyl acetate and water were added to separate an organic 
is layer from an aqueous layer. The organic layer was washed with dilute hydrochloric acid and a saturated brine, and 
then dried with magnesium sulfate anhydride. The solvent was removed by vacuum distillation . The residue was purified 
by a silica gel column chromatography using a mixed solvent of ethyl acetate and hexane as the eluate. Crystallization 
from a mixed solvent of ethyl acetate and hexane gave 3.8 g of Compound (C-4). 

[0106] To a solution containing 3.4 g of Compound (C-4) in 1 00 ml of methylene chloride, 1 0 ml of methylene chloride 
20 solution containing 0.26 ml of bromine was added drop-wise on an ice bath. After the mixture was stirred for 30 minute 
at room temperature, methylene chloride and water were added to separate an organic layer from an aqueous layer. 
The organic layer was washed with a saturated brine, and then dried with magnesium sulfate anhydride. The solvent 
was removed by vacuum distillation, to obtain a crude product of Compound (C-5). 

[0107] To a solution of 3.5 g of 1 -benzyl-5-ethoxyhydantoin and 2.1 ml of triethylamine in 100 ml of N,N-dimethyl 
25 acetoamide, a solution containing all the previously synthesized crude product of Compound (C-5) dissolved in 20 ml 
of acetonitrile was added drop-wise over 30 minutes at room temperature, and then stirred at 40 °C for 2 hours. Ethyl 
acetate and water were added to separate an organic layer from an aqueous layer. The organic layer was washed with 
0.1 normal aqueous potassium hydroxide solution, dilute hydrochloric acid and a saturated brine, and then dried with 
magnesium sulfate anhydride. The solvent was removed by vacuum distillation. The residue was purified by a silica 
30 gel column chromatography using a mixed solvent of ethyl acetate and hexane as the eluate. Crystallization from a 
mixed solvent of ethyl acetate and hexane gave 3.0 g of Coupler (6). 

Synthetic Example 4: Synthesis of Coupler (31) 

35 [0108] Coupler (31) was synthesized according to the following synthesis route: 



40 



45 



50 



55 



NSDOCID: <EP 1246006A2_I_> 



73 



BP 1 246 006 A2 



9«P 



(D-O) 



75 



(CM) 



NH 



OMe 



C0 2 C 14 H 



29 



£0 



25 



30 




(D-2) 



C02C 14 H29 



Br, 



0 Qy* 0 - 



C0 2 C 14 H 29 



(D-3) 



35 



H 



CH 3 

-to 0^=s * ° 



OMe 



NEU 



45 



50 



55 



C0 2 C 14 H 29 

C 4 H 9 

Coupler (31) 



heating in refiuxing. Ethyl acetl an ^ water' 121^^ ^T^'^ ^ ^ 2 to ^ 
organic layer was washed with dilute hyd'ochlo ric acid and a ITrl I, k" ^ ^ *" ^ The 

anhydride. The solvent was removed by vacuum dta ^ Ltion Thi l . W ' th ma 9 nesi ^ »"lfate 

tography using a mixed solvent of ace^ ^d hi !! * WaS PUnfied by 3 Silica 9 el colu ™ ch ™™- 

aceta^e and he'xane V^SF™*" ^ 3 mh ° d S °' Vent ° f eth >" 

product. Coupler J ) may £ <~ ^ - as a 



74 



EP 1 246 006 A2 

organic layer from an aqueous layer. The organic layer was washed with dilute hydrochloric acid and a saturated brine, 
and then dried with magnesium sulfate anhydride. The solvent was removed by vacuum distillation. Crystallization 
from a mixed solvent of ethyl acetate and methanol gave 9.1 g of Compound (D-2). 

[0111] To a solution of 4.8 g of Compound (D-2) in 100 ml of methylene chloride, 10 ml of a methylene chloride 
5 solution containing 0.4 ml of bromine was added drop-wise on an ice bath. The reaction mixture was stirred for 30 
minutes on an ice bath. Thereafter, methylene chloride and water were added to separate an organic layer from an 
aqueous layer. The organic layer was washed with a saturated brine, and then dried with magnesium sulfate anhydride. 
The solvent was removed by vacuum distillation, to obtain a crude product of Compound (D-3). 
[0112] To a solution of 3.8 g of 5-butyloxazolidine-2,4-dione and 3.4 ml of triethylamine dissolved in 100 ml of N,N- 
10 dimethyl acetamide, a solution containing all the previously synthesized crude product of Compound (D-3) dissolved 
in 50 ml of N,N-dimethylacetamide was added drop-wise at room temperature over 30 minutes, and the resultant 
mixture was stirred for 1 hour at room temperature. Ethyl acetate and water were added to separate an organic layer 
from an aqueous layer. The organic layer was washed with 0.1 normal aqueous potassium hydroxide solution, dilute 
hydrochloric acid and a saturated brine, and then dried with magnesium sulfate anhydride. The solvent was removed 
15 by vacuum distillation. The residue was purified by a silica gel column chromatography using a mixed solvent of acetone, 
tetrahydrofuran and hexane as the eluate. Crystallization from a mixed solvent of ethyl acetate and hexane gave 2.1 
g of Coupler (31). 

Synthetic Example 5: Synthesis of Coupler (51) 

20 

[0113] Coupler (51) was synthesized in the synthesis route shown below. 
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Compound (E-1) was gradually added with stirring After heating in reflux for another 1 hour, insoluble matters were 
removed by a suction filter through Celite. Ethyl acetate and water were added to the filtrate to separate an organic 
layer from an aqueous layer. The organic layer was washed with saturated brine, and then dried with magnesium 
sulfate anhydride. The solvent was removed by vacuum distillation, to yield 20.5 g of Compound (E-2). 

5 [0116] A solution of 19.0 g of Compound (E-2), 40.1 g of hydrochloride of iminoether (A-O), and 200 ml of ethyl 
alcohol was stirred with heating in reflux for 1 day. Additionally 20.2 g of hydrochloride of iminoether was added and 
stirred while heating under reflux for another 1 day. Ethyl acetate and water were added to separate an organic layer 
from an aqueous layer. The organic layer was washed with dilute hydrochloric acid and saturated brine, and then dried 
with magnesium sulfate anhydride. The solvent was removed by vacuum distillation, to yield 19.0 g of Compound (E-3). 

10 [0117] A solution of 5.6 g of Compound (E-3), 9.2 g of 2-octyloxy-5-tetradecyloxycarbonylaniline and 20 ml of m- 
dichlorobenzene was stirred while heating under reflux for 6 hours. After cooling, methanol was added thereto, and 
crystallization from methanol gave 9.2 g of Compound (E-4). 

[0118] To 110 ml of methylene chloride solution containing 5.4 g of Compound (E-4), 10 ml of methylene chloride 
solution containing 0.45 ml of bromine was added drop-wise, while cooling on ice. After the resultant mixture was 

15 stirred for 30 minute at room temperature, methylene chloride and water were added to separate an organic layer from 
an aqueous layer. The organic layer was washed with saturated brine, and then dried with magnesium sulfate anhydride. 
The solvent was removed by vacuum distillation, to obtain a crude product of Compound (E-5). 
[0119] To a solution which was prepared by dissolving 3.5 g of 5,5-dimethyloxazolidine-2,4-dione and 3.8 ml of tri- 
ethylamine in 110 ml of N,N-dimethyl aceloamide, a solution containing all the previously synthesized crude product 

20 of Compound (E-5) dissolved in 25 ml of acetonitrile was added drop-wise over 10 minutes at room temperature, and 
then the resultant mixture was stirred for 2 hours at room temperature. Ethyl acetate and water were added to separate 
an organic layer from an aqueous layer. The organic layer was washed with 0.1 normal aqueous potassium hydroxide 
solution, dilute hydrochloric acid and saturated brine, and then dried with magnesium sulfate anhydride. The solvent 
was removed by vacuum distillation. The residue was purified by means of a silica gel column chromatography using 

25 a mixed solvent of acetone and hexane, as an eluate, to obtain 4.5 g of Coupler (51 ). 

Synthetic Example 6: Synthesis of Coupler (53) 

[0120] Coupler (53) was synthesized in the synthesis route shown below. 
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Synthetic Example 7: Synthesis of Coupler (103) 

[0124] Coupler (103) was synthesized in the synthesis route shown below. 
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[0125] To 1 .0 liter of a methyl alcohol solution containing 83.4 g of compound (G-O) (purity 95%), 27.4 g of hydrazine 
hydrochloride was added, and then the resultant mixture was stirred at room temperature for one night. 400 ml of water 
and 800 ml of ether were added to the mixture and stirred, and then insoluble matters were filtered. The filtrate was 
extracted with ether. The resultant organic layer was dried with magnesium sulfate anhydride. The solvent was removed 
by vacuum distillation. Crystallization from acetonitrile gave 40.0 g of Compound (G-1). 

[0126] To 400 ml of methylene chloride solution containing 24.8 g of Compound (B-4), 35 ml of methylene chloride 
solution containing 2. 1 ml of bromine was added drop-wise, while cooling on ice. After the resultant mixture was stirred 
for 30 minute while cooling on an ice bath, methylene chloride and water were added to separate an organic layer from 
an aqueous layer. The organic layer was washed with saturated brine, and then dried with magnesium sulfate anhydride. 
The solvent was removed by vacuum distillation, to obtain a crude product of Compound (B-5). 
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Synthetic Example 8: Synthesis of Coupler (112) ' 
[0129, coupier (112) was synthesized in the synthesis route shown below. 
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[0130] To a solution of 57.8 g of 3-lauryloxy-propylamine and 33.6 ml of triethylamine in 300 ml of acetonitrile, 52,5 
g of o-nitrobenzenesulfonyl chloride was gradually added with stirring, while cooling on ice. The resulting reaction 
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Synthetic Example 9: Synthesis of Coupler (126) 

[0137] Coupler (126) was synthesized in the synthesis route shown below. 
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[0138] To a solution of 8.4g of methyl p-hydroxybenzoate in 1 00ml of N,N-dimethylacetoamide, 8.3 ml of 1 ,8-diazabi- 
30 cyclo [5,4,0]-7-indecene was added. To the resultant mixture, a solution of 1 00 ml of N,N-dimethylacetoamide contain- 
ing 12.9g of the crude product of Compound (B-5) prepared under the above-mentioned conditions, was added drop- 
wise. After stirring at room temperature for 3 hours, ethyl acetate and water were added to separate an organic layer 
from an aqueous layer. The organic layer was washed with saturated brine, and then dried with magnesium sulfate 
anhydride. The solvent was removed by vacuum distillation. The residue was purified by means of a silica gel column 
35 chromatography, to yield 11 .0g of Compound (1-1) as an oily product. 

[0139] To a solution of 11 .0g of Compound (1-1) in a mixed solvent of 30 ml of tetrahydrofuran and 50 ml of methyl 
alcohol, 45 ml of 2-N aqueous solution of sodium hydroxide was added. After stirring at 50 °C for 3 hours, the mixture 
was neutralized with dilute hydrochloric acid. Ethyl acetate and water were added to separate an organic layer from 
an aqueous layer. The organic layer was washed with aqueous sodium bicarbonate solution and saturated brine : and 
40 then dried with magnesium sulfate anhydride. The solvent was removed by vacuum distillation. The residue was purified 
by means of a silica gel column chromatography. Crystallization from a mixed solvent of ethyl acetate and hexane gave 
5.7 g of coupler (126). 

Synthetic Example 10: Synthesis of Coupler (129) 

45 

[0140] Coupler (129) was synthesized in the synthesis route shown below. 



50 



55 



NSDCCID: <£P 1246006A2_I_> 



83 



EP 1 246 006 A2 



20 



25 



30 



40 



50 



55 



OMe 



O 

N 



H 

35 W H 



2H NaOHaq. 



(J-1) 



0 0 

Fe ^Jl: 



(J-2) 



NH o 

is EHT^-^OEt o 0 



N 0 
H^OEt 
(J-3J 



\' 0 

(J-4) J~ 



och 3 



°-° C, 8 H 37 



HBr 3 (Qj V 0 



(J-5. ° CHl 



0..0 



.C18H37 



CO2CH3 ffY| N 0 _ 

OCH3 

CO2CH3 
U-6) 

ir^ 0CH3 
co 2 h 

Coupler (129) 



[0141] To a solut.cn of 61 .Og of stearylamine and 32.0 ml of triethylamine in 300ml of N,N-dimethylacetoamide 50 Oq 
of o-nitrobenzenesulfonyl chloride was gradually added with stirring, while cooling on ice. The resulting mixture was 
stirred at 40 °C for 2 hours. Crystallization by pouring the mixture into water gave 79.8 g of Compound (J-1 ) 
[0142] 77.0 g of reduced iron and 7.7 g of ammonium chloride were dispersed in a mixture of 400 ml of isopropanol 
and 40 ml of water, and the resultant dispersion was heated under reflux for 1 hour. To the resulting mixture 78 0 g of 
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Compound (J-1) was gradually added with stirring. After heating under reflux for 3 hours, the reaction mixture was 
filtrated by a suction filter through Celite. Ethyl acetate and water were added to the filtrate to separate an organic layer 
from an aqueous layer The organic layer was washed with saturated brine, and then dried with magnesium sulfate 
anhydride. The solvent was removed by vacuum distillation. Crystallization from methyl alcohol gave 45. 8g of Com- 
5 pound (J-2). 

[0143] A solution of 45.0 g of Compound (J-2) and 31 .0 g of hydrochloride of iminoether in 400 ml of ethyl alcohol 
was stirred while heating under reflux for 1 hour. Additionally 3.0 g of hydrochloride of iminoether was added and stirred 
while heating under reflux for 3 hours. After cooling, 300 ml of p-xylene was added, and heated under reflux for 18 
hours, while distilling off ethanol. Ethyl acetate and water were added to the filtrate to separate an -organic layer from 
10 an aqueous layer. The organic layer was washed with dilute hydrochloric acid and saturated brine, and then dried with 
magnesium sulfate anhydride. The solvent was removed by vacuum distillation. Crystallization from methyl alcohol 
gave 30. 6g of Compound (J-3). 

[0144] A solution of 1 5.0 g of Compound (J-3) , 4.7 g of 2-methoxyaniline in 50 ml of o-xylene was stirred while heating 
under reflux for 6 hours. Ethyl acetate and water were added to separate an organic layer from an aqueous layer. The 
'5 organic layer was washed with dilute hydrochloric acid and saturated brine, and then dried with magnesium sulfate 
anhydride. The solvent was removed by vacuum distillation. Crystallization from methyl alcohol gave 14.4 g of Com- 
pound (J-4). 

[0145] To a solution containing 14.0 g of Compound (J-4) in 200 ml of methylene chloride, 8.2g of perbromic acid 
pyridine was added. After the resultant mixture was stirred for 1 hour at room temperature, ethyl acetate and water 
20 were added to separate an organic layer from an aqueous layer. The organic layer was washed with saturated brine, 
and then dried with magnesium sulfate anhydride. The dried organic layer was concentrated by vacuum distillation, to 
obtain 15.5g of a crude product of Compound (J-5). 

[0146] To a solution of 8.7g of Compound (G-1) in 200ml of N,N-dimethylacetoamide, 10.3 ml of 1 ,8-diazabicyclo 
[5,4,0]-7-undecene was added. To the resultant mixture, a solution of 15.5 g of Compound (J-5) in 100ml of N,N- 

25 dimethylacetoamide was added drop-wise. After the completion of dropwise addition, the mixture was heated up to 50 
°C and stirred for 1 hour. Ethyl acetate and water were added to separate an organic layer from an aqueous layer. The 
organic layer was washed with dilute hydrochloric acid and saturated brine, and then dried with magnesium sulfate 
anhydride. The solvent was removed by vacuum distillation. The residue was purified by means of a silica gel column 
chromatography, to yield 15.0 g of Compound (J-6). 

30 [0147] To a solution of 15.0 g of Compound (J-6) in a mixed solvent of 50 ml of tetrahydrofuran and 1 40 ml of methyl 
alcohol, 60 ml of 2-N aqueous solution of sodium hydroxide was added. The mixture was heated up to 50 °C and stirred 
for 3 hours. After neutralization with dilute hydrochloric acid, ethyl acetate was added for separation of an organic layer 
from an aqueous layer. The organic layer was dried with magnesium sulfate anhydride. The solvent was removed by 
vacuum distillation. The residue was purified by means of a silica gel column chromatography. Crystallization from a 

35 mixed solvent of ethyl acetate and hexane gave 13.2 g of coupler (129). 

Synthetic Example 11: Synthesis of Coupler (191) 

[0148] Coupler (191) was synthesized in the synthesis route shown below. 
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Coupler (191) 



wTLcted a 9 t ( ; ™° 0 £ ^ T " ^^^^ «- 300 m. of xy.ene 

further reacted for 4 hours Th^Ll^SE was *" ^ reaCti ° n 

ml of ace,onitri,e were ^TS^^T fT^*' ^ 1 °° m ' ° f me,han °' and 200 
we,, with acetone. The cry Sl a,s ^SSEtt™££Z ^ ™ ^ 

Step 2 

[0150] 35.8 g (52.5 mmol) of Compound (K-1), 50 ml methylene chloride ifi^/«;77 in , u . 

ridinium perbromidc were reacted at 20 °C for 1 hour tk . !«« cn , ■ 1 8 5 9 < 577 mmo ') of hydrobromate py- 

Step 3 

[0151 J The whole amount of Compound (K-2) obtained in the step 2, 1 4.5 g (78.8 mmo,) of 4.5-bfe(methoxycarbonyl) 
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imidazole, 1 1 .8 ml (78.8 mmol) of 1 ,8-dia7abicyclo[5.4.0]-7-undecene and 200 ml of dimethyl acetamide were reacted 
at 20 °C for 30 minutes. Thereafter, to the reaction mixture, was added 500 ml of water and 500 ml of ethyl acetate to 
separate an organic layer from an aqueous layer. The organic layer was washed once with water and once with sat- 
urated birne, and dried over magnesium sulfate, and the solvent was distilled away under reduced pressure. The 
5 residue was purified by silica gel column chromatography (ethyl acetate/hexane = 1/10 to 1/4) and then recrystailized 
from acetonitrile, to give 22.1 g Coupler (191) (yield 49 %). The structure of the coupler was identified by 300 
MHz 1 HNMR and mass spectrometry. 

[0152] The pKa of the Coupler (191), as determined at 25 °C in tetrahydrofuran : water = 6 : 4, was 8.3. 
[0153] Mass spectrum and 1 HNMR data are shown below. 
10 Mass spectrometric (negative) measurement results 
183, 403, 629, 863 (M-1) 
Data of 1 HNMR (values of 6 in CDCI 3 ) 

0.79- 0.92(m, 6H), 1.05(bs, 2H), 1 .22(bs, 30H), 1.30(s, 9H), 1 .48-1 .63(m, 2H), 2.90-3. 02(m, 1H) : 3.03-3. 18(m, 
1 H), 3.79(q, J=6.6Hz, 2H), 3.84(s, 3H), 3.98(s, 3H), 6.72(d, J=8.9Hz f 1 H), 7.04(dd, J1 =8.9Hz, J2=3.0Hz, 1 H), 7.1 8-7.27 
15 (m, 1H), 7.54-7.63(m, 2H), 7.73(m, J=8.7Hz, 1H), 7.76(s, 1H), 8.47(d, 3.0Hz, 1H) 

(Silver halide photographic light-sensitive material) 

[0154] The light-sensitive material of the present invention is a silver halide photographic light-sensitive material, in 

20 which at least one light-sensitive layer is formed on a support, and the light-sensitive material contains the dye-forming 
coupler that is the compound represented by formula (I), (I-2), (II), (IIA), (MB), or (II-2) described above (hereinafter 
referred to as a dye-forming coupler of the present invention or a coupler of the present invention) in at least one layer 
of the light-sensitive layer(s). The above-described coupler is generally contained in a hydrophilic colloid layer com- 
posed of an ordinary gelatin binder. An ordinary light-sensitive material can be made by providing light-sensitive emul- 

25 sion layers (light-sensitive layers) composed of at least one blue-sensitive silver halide emulsion layer, at least one 
green-sensitive silver halide emulsion layer, and at least one red-sensitive silver halide emulsion layer, on a support. 
The order of these light-sensitive layers to be provided may be selected arbitrarily. An infrared ray-sensitive silver 
halide emulsion layer may be used instead of at least one of the above-mentioned light-sensitive emulsion layers. 
Color reproduction based on subtractive color processes can be performed by incorporating, into each of these light- 

30 sensitive emulsion layers, a silver halide emulsion having sensitivity in the corresponding wavelength range, and a 
coupler for forming a dye having a color complementary to the color of sensitizing light. However, the light-sensitive 
emulsion layer and the developed hue of the coupler may not have a corresponding relationship as described above. 
[01 55] The dye-forming coupler of the present invention can be incorporated into any one of the light-sensitive emul- 
sion layers (preferably, the blue-sensitive silver halide emulsion layer or the green-sensitive silver halide emulsion 

35 layer, particularly preferably the blue-sensitive silver halide emulsion layer). 

[0156] The dye-forming coupler of the present invention is useful mainly as a yellow coupler or a magenta coupler, 
particularly as a yellow coupler, when combined with a p-phenylenediamine color-developing agent. Therefore, in the 
case that a p-phenylenediamine is used as a color-developing agent for the silver halide photographic light-sensitive 
material of the present invention, the dye-forming coupler of the present invention is incorporated preferably into the 

40 yellow coupler- or magenta coupler-containing color-forming layer, particularly preferably into the yellow color-forming 
layer. In systems wherein a color-developing agent other than p-phenylenediamines is used, the dye-forming coupler 
of the present invention is useful as a dye-forming coupler that can give a dye having various types of hue. 
[01 57] In the silver halide photographic light-sensitive material of the present invention, the coupler is added prefer- 
ably in an amount of 1 x 1 0" 3 to 1 mole, more preferably in an amount of 2 x 1 0' 3 to 3 x 1 0" 1 mole, per mole of silver 

45 halide. 

[0158] The coupler of the present invention may be incorporated in a light-sensitive material by various known dis- 
persion processes. It is preferred to use an oil-in-water dispersion process in which first a compound is dissolved in a 
high-boiling-point organic solvent (in combination with a low-boiling-point organic solvent as occasion demands), there- 
by forming a solution and then the resulting solution is emulsified and dispersed in an aqueous gelatin solution, which 

so is then added to a silver halide emulsion. Examples of the high-boiling-point organic solvent for use in the oil-in-water 
dispersion process are described in, for example, JP-A-5-313327, JP-A-5-323539, JP-A-5-323541 : JP-A-6-258803, 
JP-A-8-262662, and U.S. Patent No.2,322,027. Further, the steps, effects and specific examples of latex polymers for 
impregnation, which are used in the latex dispersion process as one of polymer dispersion process, are described in, 
for example, U.S. Patent No. 4,1 99,363, West German Patent Application (OLS) Nos. 2,541 ,274 and 2,541 ,230, JP-B- 

55 53-41091 ("JP-B" means examined Japanese patent publication), and European Patent Publication No. 029104. Fur- 
ther, dispersion processes using an organic solvent-soluble polymer are described in, for example, PCT International 
Publication WO 88/00723 and JP-A-5-1 50420. Methacrylate-series or acrylamide-series polymers are preferred. In 
particular, the use of acrylamide-series.polymers is preferred, in view of enhancing image-fastness. 
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[0159] 



example, U.S. Paten, No.2,322,027. fpecific examp.es of the JITS" PreS6m inVemi ° n are described in - f " 
of 175 °C or more at ordinary pressure includ^eS l^! * 9 h ^ 0,,ln 9-P°-"t organic solvent having a boiling point 
2-ethy.hexy. phthalate. decyi^tha.ate, S 4 ^^^"^?^ tta,a,e - dicyclohe ^ PMh-5£J 
bis(1,1-di-ethy.propyl) phthalate}, esters of phosphorto add orlosl^n ' 

Phosphate, 2-ethylhexyldiphenyl phosphate tric V clonexv! D horn^ , ? o aC ' d (e ' 9 - ,riphen >" Phosphate, tricresy 
tributoxyethyl phosphate, trichloropropy. phoSa e To Jl.h Phosphate, tridodecy. phosphate 

2-ethylhexy, benzoa.e, dodecyi benzoate ?S&t^S^^ P h ° s Ph°nate), benzoic acid esters (e g 
N.N-diethyl.aury.amide, N-tetradecylpyrroltf amides <•*. N.N-diethyldodecaneamide' 

nols (e.g., isosteary, alcohol, 2( 4*S Jylphe^ andphe 
d.octy, azelate, glycero. tributyiate, isosteary, Se S S5^^T ,( ^ ,b,H ^^"*^. 
5-tert-octylaniline), hydrocarbons (e.g., paraffin dodecvlS.nJ h •' , denVa,lves (•*. N,N-dibutyl-2-butory- 
ln particular, the foregoing phosphoric acid esters and Lvdro^n ^^Phthala.e). and chlorinated paraffin^ 

ep-J 93 2o A1 jssssssx — :r g ^^ - ^ nos . 

compounds, tributyl citrate, pentaglyce.o, triesters aSTe IS * be'sec " atWiti ° n * at ~"-ed 
Sr, - an amount 0 to 10 times of the mass of the 

butyl acetate, ethyl propionate, methy, eThy, ketone ^ cyc^ane ,nelUde ^ ^ 

[0165] All or a pan of the auxiliary solvent may bo^ll 1 306,316 di ™thylformamide. 

donation, a noodle washing, an ultrafiltration or th ^ V^^TTt diSP6rSi ° n * m6anS °' 3 VaCUUm 
stability with the lapse of time in the state of the emute f.ed I disown k"k ' " ^ ° f impr0vin 9 st ° ra ^ 

erties or improving storage stability with the lapsetf rime o, T fi 7 ! ^ " f ' UCtUati ° n Photographic prop- 
dispersion is mixed with a silver halide emulsion C ° at ' n9 com P° siti ° n which the emulsified 

aooTto i Th o~ ^^^:^^?r: ^ obM * ~ * - — - 

The average particle size can be determined wrth f measuZnll m the ra " 9e ° f 0 08 t0 020 ^ 

model N4 (trade name, made by Coulter! ectroTfcs C " I tdT If thl ^ SUbmiCr0 " particle ana| V^r 

that is a typical example and in addition thanS m^r u Examp,es of the dispersion medium include gelatin 

alcoho,.Th y : o .eophi.icfine ^XS^ZTvSuJ^ °h T°T° SUCh aS po '^ 

invention, according to the purpose of use compounds, together with the coupler of the present 

matel ^^^^^ T 1 mention is suitable for a iight-sensitive 

'ight-sensitive materials, such ascoone^ 

television, color papers color positive Z! n~? PUrP ° S6S ° f m ° VieS ' C °'° r rSVersal fi,ms for slid " or 

reversa. papers "and coW p^S^^ ES^TS. Z Ph ° l ° SMe materials f " d *P' a K -or 

materials usino a counf.r P ., rth „ " r'T u ° *" d,ea -. W,Se ex P osure . a "d black-and-white photo -sensitive 

incorporated herein by reference. on oi jh Ail 305396 can be preferably apphed thereto, and therefore 

[0171] In case where the coupler of the present invention is applied to a color reversal film tho ■ 
paragraph Nos. 0018 to 0021 of the specification of uP-A-1 1-8460^ be "42^^^^^^ 
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incorporated herein by reference. 

[0172] A preferable embodiment of the silver halide photographic light-sensitive material of the present invention is 
explained in detail below. 

[0173] The coupler of the present invention is mainly preferable applying in the following two embodiments. 
5 [0174] First, the first embodiment is explained. 

(First Embodiment) 

[0175] Other known photographic materials and additives maybe used in the silver halide photographic light-sensitive 

10 material of the present invention. 

[0176] For example, as a photographic support (base), a transmissive type support and a reflective type support 
may be used. As the transmissive type support, it is preferred to use transparent supports, such as a cellulose nitrate 
film, and a transparent film of polyethylene terephthalate : or a polyester of 2,6-naphthalenedicarboxylic acid (NDCA) 
and ethylene glycol (EG), or a polyester of NDCA, terephthalic acid and EG, provided thereon with an information- 

15 recording layer such as a magnetic layer. As the reflective type support, it is especially preferable to use a reflective 
support having a substrate laminated thereon with a plurality of polyethylene layers or polyester layers (water-proof 
resin layers or laminate layers), at least one of which contains a white pigment such as titanium oxide. 
[0177] A more preferable reflective support for use in the present invention is a support having a paper substrate 
provided with a polyolefin layer having fine holes, on the same side as silver halide emulsion layers. The polyolefin 

20 layer may be composed of multi-layers. In this case : it is more preferable for the support to be composed of a fine hole- 
free polyolefin (e.g. , polypropylene, polyethylene) layer adjacent to a gelatin layer on the same side as the silver halide 
emulsion layers, and a fine hole-containing polyolefin (e.g., polypropylene, polyethylene) layer closer to the paper 
substrate. The density of the multi-layer or single-layer of polyolefin layer(s) existing between the paper substrate and 
photographic constituting layers is preferably in the range of 0.40 to 1 .0 g/ml, more preferably in the range of 0.50 to 

25 o.70 g/ml. Further, the thickness of the multi-layer or single-layer of polyolefin layer(s) existing between the paper 
substrate and photographic constituting layers is preferably in the range of 10 to 100 jxm : more preferably in the range 
of 15 to 70 urn. Further, the ratio of thickness of the polyolefin layer(s) to the paper substrate is preferably in the range 
of 0.05 to 0.2, more preferably in the range 0.1 to 0.5. 

[0178] Further, it is also preferable for enhancing rigidity (mechanical strength) of the reflective support, by providing 
30 a polyolefin layer on the surface of the foregoing paper substrate opposite to the side of the photographic constituting 

layers, i.e., on the back surface of the paper substrate. In this case, it is preferable that the polyolefin layer on the back 

surface be polyethylene or polypropylene, the surface of which is matted, with the polypropylene being more preferable. 

The thickness of the polyolefin layer on the back surface is preferably in the range of 5 to 50 u,m, more preferably in 

the range of 10 to 30 urn, and further the density thereof is preferably in the range of 0.7 to 1 .1 g/ml. As to the reflective 
35 support for use in the present invention, preferable embodiments of the polyolefin layer provide on the paper substrate 

include those described in JP-A-1 0-333277, J P-A-1 0-333278, JP-A-11-52513, JP-A-11 -65024, European Patent Nos. 

0880065 and 0880066. 

[0179] Further, it is preferred that the above-described waterproof resin layer contains a fluorescent whitening agent. 
Further, the fluorescent whitening agent also may be dispersed in a hydrophilic colloid layer of the light-sensitive ma- 

40 terial. Preferred fluorescent whitening agents that can be used, include benzoxazole series, coumarin series, and 
pyrazoline series compounds. Further, fluorescent whitening agents of benzoxazolylnaphthalene series and benzox- 
azolylstilbene series are more preferably used. The amount of the fluorescent whitening agent to be used is not par- 
ticularly limited, and it is preferably in the range of 1 to 1 00 mg/m 2 . When a fluorescent whitening agent is mixed with 
a water-proof resin, a mixing ratio of the fluorescent whitening agent to be used to the water-proof resin is preferably 

45 jn the range of 0.0005 to 3 % by mass, and more preferably in the range of 0.001 to 0.5 % by mass of the resin. 

[0180] Further, a transmissive type support or the foregoing reflective type support each having coated thereon a 
hydrophilic colloid layer containing a white pigment may be used as the reflective type support. 
[0181] Furthermore, a reflective type support having a mirror plate reflective metal surface or a secondary diffusion 
reflective metal surface may be employed as the reflective type support. 

so [0182] As the support for use in the light-sensitive material of the present invention, a support of the white polyester 
type, or a support provided with a white pigment-containing layer on the same side as the silver halide emulsion layer, 
may be adopted for display use. Further, it is preferable for improving sharpness that an antihalation layer is provided 
on the silver halide emulsion layer side or the reverse side of the support. In particular, it is preferable that the trans- 
mission density of support is adjusted to the range of 0.35 to 0.8 so that a display may be enjoyed by means of both 

55 transmitted and reflected rays of light. 

[0183] In the light-sensitive material of the present invention, in order to improve, e.g., sharpness of an image, a dye 
(particularly an oxonole-series dye) that can be discolored by processing, as described in European Patent No. 0337490 
A2, pages 27 to 76, is preferably added to the hydrophilic colloid layer such that an optical reflection density at 680 
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g tr^ethylo.ethane) to a wa.er-proof resin layer of the support t0 te,rahydric a,cob °<s (• 

U ^ their hydremic colloid layers , 

Patent No. 0337490 A2, pages 27 to 76, in order to prevent frraofatS, o hT, , " Pr ° CeSSin9 ' as descr *>ed in European 
Further, dyes described in European Patent No S^S^^^^^^^^^^fl-nmunBy). 
[0185J Among these water-soluble dyes some tilfeZate^r P ^ USed ,hS preSent inventi °»- 

layer is preferably provided as a lower layer (closer t^suDonrtTw«K Wroqu.none and gelatin. The colored 

develops the same primary color as the co.oro the co.oredC Z ■ ,Z2 ° °" ' i9ht - SenSit,Ve e ™' si ™ 'aver that 
each corresponding to respective primary colors 

colored layers may be provided. In addition, it is po^ZoLT^J^T ^ the above 

a plural.ty of primary-color regions. With respect to the ooUcal lrZr,Z T T, '° COl ° rin9 30 as t0 ™tch 

which provides the highest optical density in a ^JtSS^S^T' 81 the Wavelen 9'h 

nm to 700 nm for an ordinary printer exposure, and Une w^SJSZJ °r exposure (a visible light region from 400 

in JP-A-2-282244, from page 3, upper right co, m t ^ page 8 anT^A 3 7931 ^ C °"° id ^ 36 deSCribed 

page 11, left under column; a method in which an anionic rt^'ic J ^ A " 3 - 7931 • from Page 3, upper right column to 
a dye is adsorbed onto fine grains of silver a ide o nele a d Zd in th 7 * M * mrthod in wbich 

silver is used, as described in JP-A-1 -239544 As to a mefhnH Vf h ^ ^ * m6th ° d in which a colloid «' 

example, JP-A-2-308244, pages 4 to 13 describes 1 meZd °' ^'"a "powder of a dye in solid state, for 
stantially water-insolubie at the P H of 6 or les - but 2t£ T, ^ fine - partic,es of «*• which is at least sub- 
incorporated. The method of mordanting 7£^ J^?T? Ulf WateMie at « he P" of 8 or more, are 
2-84637, pages 18 to 26. U.S. Patent Nos 2 68 601 a'nd 3 l^T/T" " f ° r 6Xample ' in JP 'A- 

Sr £Sl!2XiS2^^ - — — • - P-rab,y 

thereof and further may have planes of higher ordert o 22 f ! / 9ra ' nS may be r0Unded at the a P^es 
in which the proportion" of tabular gra nsta^ a silver "aiide emulsion 

accounts for 50 % or more in terms of the tota? projected fa ea cl also be?? ° f ° r P ' anes 

preferably a silver halide emulsion S^JE^STSI o °" * " 95 m °' e % 0r 9 reater " «»» 

these silver halide emulsions are °' % °< 9reater Espeda "y ? refe ^ of 

the surface thereof since both high - J^JSSSS CSl^r ^ °" 

- s!,^^^ f T- * r Lial -ving a 

sifver bromide localized phase i p 0^ in t e r2^?££^"?™- A f C ° ntem ° f 
50 mole %. The silver bromide localized phase i preferabj colllZ r* ■', h™ 6 ' ^'^^ the range ° f 20 to 
more preferably 0 3 to 4 mole <>/ to the mot! r 7 r V ( P , er haVm9 P°P ula tion of 0.1 to 5 mole %, 

the present ™«* 9 rains for use in 
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use, and it is preferably in the range of 1 0' 9 to 1 0' 2 mole, per mole of silver halide. 

[0191] In a silver halide emulsion for use in the present invention, various kinds of polyvalent metal ion impurities 
other than iridium may be incorporated, during grain formation or in the course of physical ripening of the emulsion. 
As for examples of the impurities to be used, salts or complex salts of metals of Group VIII of the periodic table, such 

5 as iron, ruthenium, osmium, rhenium, rhodium, cadmium, zinc, lead, copper and thallium, may be used in combination 
thereof. In the present invention, compounds of metals, such as iron, ruthenium, osmium and rhenium, which have at 
least four cyano ligands, are particularly preferred, since high-illumination-intensity sensitivity is further enhanced and 
latent-image sensitization is also inhibited. Iridium compounds provide an outstanding effect on the high-illumination 
intensity exposure suitability. The amount of these compounds to be added can be varied in a wide range depending 

10 on the purposes, and it is preferably in the range of 10" 9 mole to 10* 2 mole, per mole of silver halide. 

[0192] The silver halide grains contained in the silver halide emulsion for use in the present invention have an average 
grain size (the grain size herein refers to the diameter of a circle equivalent to the projected area of an individual grain, 
and the number average is taken as the average grain size) of preferably from 0.1 u,m to 2 ujti. 
[0193] With respect to the distribution of sizes of these grains, a so-called monodisperse emulsion having a variation 

15 coefficient (the value obtained by dividing the standard deviation of the grain size distribution by the average grain 
size) of 20 % or less, more preferably 15 % or less, and further preferably 10 % or less, is preferred. For obtaining 
wide latitude, it is also preferred to blend the above-described monodisperse emulsions in the same layer or to form 
a multilayer structure by multilayer-coating of the monodisperse emulsions. 

[01 94] Various compounds or precursors thereof can be contained in the silver halide emulsion for use in the present 

20 invention to prevent fogging from occurring or to stabilize photographic performance during manufacture, storage or 
photographic processing of the photographic material. Specific examples of compounds useful for the above purposes 
are disclosed in JP-A-62-21 5272, pages 39 to 72, and they can be preferably used. In addition, 5-arylamino-1 ,2,3,4-thi- 
atriazole compounds (in which the aryl residual group has at least one electron -attractive group), as disclosed in Eu- 
ropean Patent No. 0447647, are also preferably used. 

25 [0195] Further, in the present invention, in order to enhance stability of the silver halide emulsion, it is preferable to 
use hydroxamic acid derivatives described in JP-A- 11 -109576; cyclic ketones having a double bond both ends of which 
are substituted with an amino group or a hydroxyl group, in adjacent to a carbonyl group, as described in JP-A- 
11-327094 (particularly those represented by formula (SI) and the descriptions of paragraph numbers 0036 to 0071 of 
JP-A-1 1-327094 can be incorporated herein by reference); catechols and hydroquinones each substituted with a sulfo 

30 group, as described in JP-A-1 1-1 43011 (e.g., 4,5-dihydroxy-1 ,3-benzenedisulfonic acid, 2,5-dihydroxy-1 ,4-benzene- 
disulfonic acid. 3.4-dihydroxybenzenesulfonic acid, 2,3-dihydroxybenzenesulfonic acid, 2,5-dihydroxybenzenesulfonic 
acid, 3,4,5-trihydroxybenzenesulfonic acid, and salts thereof); water-soluble reducing agents represented by any of 
formulae (I) to (111) of JP-A-1 1 -1 02045, and hydroxylamines represented by the formula (A) in U.S. Patent No. 5,556,741 
(the descriptions of column 4, line 56 to column 1 1 , line 22 in the U.S. Patent No. 5,556,741 can be preferably applied 

35 to the present invention, and incorporated herein by reference). 

[0196] Spectral sensitization is generally carried out, for the purpose of imparting spectral sensitivity in a desired 
light wavelength region to the light-sensitive emulsion in each layer of the photographic material of the present invention. 
[0197] Spectral sensitizing dyes which are used in the photographic material of the present invention for spectral 
sensitization of blue, green and red light regions, include, for example, those disclosed by F. M. Harmer, in Heterocyclic 

40 Compounds - Cyanine Dyes and Related Compounds , John Wiley & Sons, New York, London (1964). Specific exam- 
ples of the compounds and spectral sensitization processes that are preferably used in the present invention include 
those described in the above JP-A-62-21 5272, from page 22, right upper column to page 38. In addition, the spectral 
sensitizing dyes described in JP-A-3-1 23340 are very preferred as red-sensitive spectral sensitizing dyes for silver 
halide emulsion grains having a high silver chloride content, from the viewpoint of stability, adsorption strength and the 

45 temperature dependency of exposure, and the like. 

[0198] The amount of these spectral sensitizing dyes to be added can be varied in a wide range depending on the 
occasion, and it is preferably in the range of 0.5 x 1 0 6 mole to 1 .0 x 1 0' 2 mole, more preferably in the range of 1 .0 x 
1 0" 6 mole to 5.0 x 1 0" 3 mole, per mole of silver halide. 

[01 99] The silver halide emulsion that can be used in the present invention is generally chemically sensitized. Chem- 
50 ical sensitization can be performed by utilizing a sulfur sensitization, represented by the addition of an unstable sulfur 
compound, noble metal sensitization represented by gold sensitization, and reduction sensitization, each singly or in 
combination thereof. Compounds that are preferably used in chemical sensitization include those described in JP-A- 
62-215272, from page 18, right lower column to page 22, right upper column. Of these chemical sensitization, gold- 
sensitized silver halide emulsion are particularly preferred, since fluctuation in photographic properties which occurs 
55 when scanning exposure to laser beams or the like is conducted, can be further reduced by gold sensitization. In order 
to conduct gold sensitization, compounds such as chloroauricacid or a saltthereof, gold thiocyanates, gold thiosulfates, 
and colloidal gold sulfide may be used. The amount of these compounds to be added can be varied in a wide range 
depending on the occasion, and it is generally in the range of 5 x 10* 7 mole to 5 x 10' 3 mole, preferably in the range 
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in combination wUh^/sVn"^ preSent inven,ion - Sold sensitization may be used 

papa, and ,h. „te, , 8 described abo„e. Among ££Z£X£7£E? P 9 »'»">">'«><°9'aP>* Pdn.lng 

yellow color-forming silver halide emulsion layer he maoent^o J , ^ ^ the ° rder ' ,rom the SU PP°". °- the 
color-forming silver halide emu.sion .ayer 9 Color - fon ™9 silver halide emu.sion layer, and the cyan 

S the above, may be adopted, 

containing silver ha.ide em'ulsion^may be Z^Z^T"' " * ^ ^ 3 *°»™ cou P- 
ha.,de tabular grains are contained in the yeHow ^S^SSS^SZ iu^ 0,8 C3Se Where si,ver 

ta-nrng layer is positioned more apart from a support t ha m a S2 ' * ^ ,he ye "° W C0 "P'er -con- 

emulsion layer and a cyan coupler-containing silverlaHde emubfonT t """^ cou P ler ^ntaining silver ha.ide 
pier-containing silver halide emulsion layer 1 ZsiLlt , ^ LV ^ " * P rerera ble that the yellow cou- 
layers, from the viewpoint of color-developm ent ' ^ ° f °' her Si ' Ver ha,ide e ™<*'°n 
due to a sensitizing dye. Further, it is prJ^^S^^T" 0 and of a residua, color 

tioned in the middle of other silver ha.iSe emu.sTo Zers from ^T 9 ^ ^ ta W is P°*- 

hand, i, is P referab.e that the cyan coupler-con a^ J^STJET^ ° f r6dUCti ° n * ^ ° n the other 
of reduction in a Hght fading. Further, each of a yeZ co "^ ^fo mino llT ^ " ^ ,0WeSt ^ fTOm the viewp ° int 
color-forming layer may be composed of two or th ee lavl IhJ '? ^"^'or-forming layer and a cyan- 
by disposing a silver halide emuteion-free layer contaiS a cluoS ^T*"* * cM ™»9 'ayer is formed 
described in, for example, JP-A-4-75055 JP I 9 m 0 35 JP ,0 * ^ haMe emulsion ,a V^ as 

[0204] Preferred examples of silver halide emLilnfonH .K ^ 94 °' a " d US Patent No 5,576, 159. 
invention, photographic constitutional ^ ~™ f^T™ (additives or»h e , ike) f0 ruse in the present 
processing the photographic materials and l£Z Zl^ll TnJZZ °\ md Pr ° CSSSin9 methods for 

and European Patent No. 0355660 A2 ParticulaT!hn« 9 T d,sclosed JP-A-62-215272, JP-A-2-33144 

used. Further, i, is also preferred to^se <S^S^^S^^T^ PM ^ ° 35566 ° A2 are prefera ^ 
ods therefor disclosed in, for example, JP^SS^SZlS^J^^ ^ Pr ° CeSSin9 meth 

JP-A-4-34548, JP-A-4-145433, JP-A-2-854, JP-A t 158431 J 2 2 ^ ,P a ' JP " A - 4 - 270344 . JP'A-5-66527, 
pean Patent Publication No. 0520457 A2 ^-2-90145, JP-A-3-1 94539, JP-A-2-93641 and Euro- 

Ssot : n e p rnsto z ::^:^i^^:T d sii r a,ide emu,si ° n ' as - - - 

halide emulsion, the methods of chemicalsens ^^^^"^ °* antiio ^ agents of the silver 
sensitizing dyes), the cyan, magentaTnd ^SS^^S^' , "* * * SPeCtra ' sensitizati °" ^ectral 
dye stability-improving agents (stain InWbS ^5°^? t emu, s"y<ng and dispersing methods thereof, the 
ge-atin, <he layer strucLLthe^S (COlored ^ ■** of 

in the patent pub„ca,ions as shown in the following S^rSZTST ^ 



92 



EP 1 246 006 A2 



5 



15 



20 



25 



30 



35 



40 



45 



55 















































o 










CO 




















































ro 










































' 1 


















































































O 








/— \ 
W 
















o 




o 




o 










/— s 

o 








O 








o 




P 




L; 


f~* 


-4— ' 












O 




p 




p 




p 






U 




1 ] 








P 








p 








i i 
+-* 


r0 














P 


















•H 
























r— • 








CM 


in 
















CO 








**** 




rH 




Q% 








t 


CO 










r-H 




rv^\ 




ro 


ro 










o 


VXD 




CM 


oo 




i-H 


ro 




u 












Cn 










r-H 
























CM 
















>1 
























CO 










CQ 














QJ 


CD 


(1) 


CD 


CD 


QJ 




o 




QJ 








CD 


QJ 






QJ 


CD 


QJ 




CU 




tu 












0) 


CD 


C 


C 


C 


C 


c 


C 




o 




C 








C 


C 






C 


C 


C 




c 


c 


C 


c 








m 


c 


c 


•H 


-H 


-H 


•H 


•H 


-H 




H 




«H 








•H 


•H 






•H 


-H 


-H 




-H 


-H 


•H 


•H 








o\ 


-H 


•H 


rH 


rH 


rH 


rH 


rH 


rH 




a) 




rH 








rH 


rH 






rH 


rH 


rH 




rH 


rH 


rH 


rH 








oo 


r-H 


rH 














>1 -p 










































rH 


















rH 


CD 


«. 










w 






























O 








O 


o 


t — < 


00 


r-H 


rH 


r-; 


w 


r-H 








r-H 


CM 






00 




cn 




rH 


r- 


CO 


r- 








ro 


m 


<T\ 




CO 


00 


00 


T— 1 


00 


<T3 


O 


TS 


CO 








CO 


CO 






00 


OO 


CO 




ro 


r- 


CO 


00 








I 


















•H 


-P 


C 








































r- 


c 


C 


C 


P 


C 


C 


c 


C 


O 


cu 


P 


c 








C 


C 






C 


c 


c 




C 


c 




c 








1 


£ 


g 


g 


£ 


g 








0) 


fC 


o 










£ 


6 






£ 




g 




g 


g 


g 


g 








< 


p 


p 


p 


P 


P 






P 




u 




p 








P 


p 






P 


p 


p 




P 


p 


p 


p 








1 


r-H 


rH 


rH 


rH 


rH 


rH 


rH 


rH 


w 


5h 




rH 








rH 


rH 






rH 


rH 


rH 




rH 


rH 


rH 


rH 








Ph 


o 


o 


o 


o 


O 


O 


o 


o 


w 


CD 


O 


O 








O 


O 






o 


O 


o 




O 


O 


o 


o 










CJ 


CJ 


CJ 


CJ 


cj 


(~> 




o 




& 




CJ 








CJ 


CJ 






CJ 


CJ 


CJ 




CJ 


CJ 


CJ 


CJ 










Q 




o 




Q 














o 








o 








Q 
























P 




«P 




P 














-p 








p 








P 








o 




























o 


































p 




















VD 


o> 


o 




CNJ 


















o 








o 


KO 


r-H 






r-H 




ro 












rH 


ro 


CNJ 


m 


in 




















ro 








in 


r-H 






ro 


r-H 


























w 










w 




















CO 










to 










CD 


cd 


CD 


CD 


0) 


QJ 


QJ 










CD 








QJ 


0) 






0) 


CD 


0) 




CD 


QJ 




QJ 










V— « 


c 


V- • 




C 




)— i 










• 










<-"« 

»— • 






*— i 


r- 1 






















•H 


•H 


•H 


•H 


•H 


*H 


•H 










-H 








♦H 


«H 






-H 


-H 


-H 




-H 


■H 




-H 








m 


rH 


rH 


rH 


rH 


rH 


rH 


rH 










rH 








rH 


rH 






rH 


rH 


rH 




rH 


rH 




rH 








































































in 








V£> 
























cn 






_7 




ro 




rrT 






"I* 










ro 






































vn 


LO 












vo 










I— t 




.— < 
k— ■ 


Urn 


c 


/—I 
V—. 


C 


















ft 


c 








C 






» 














■ 
i 


r- 
G 






CI 


g 




c 


Cm 








fcs 


















r— 






ci 


ci 






~? 










•H 


rH 


< 

<— * 


p 




p 


CM 








P 










p 






P 


P 


p 


ro 


P 


r-t 

J- 5 




p 








I 


r~H 


rH 


•H 


rH 


rH 


rH 


rH 










rH 








i — 1 


rH 






» — I 


rH 


rH 




rH 


rH 




rH 








rH 




\J 


/"\ 


\J 


O 




/-> 
L> 


w 








vJ 


^ 






u 


vJ 






LJ 




o 


O 




/~\ 
W 






VJ 






►"3 




cj 


Cj 




cj 




rj 


4_) 








rj 








CJ 


rj 






rj 


CJ 


fj 










rj 


4J 












o 




to 




o 










o 








o 








o 




o 




o 
















O 




p 








P 










P 








P 








P 




p> 




P 






o 










-P 




















































-p 














cn 


CO 


1— t 




CTi 


















CT\ 


lO 






O 


CT\ 














r-H 








CM 


r-H 


CM 


iH 


















vo 






r-H 








CNJ 






ro 








ro 


rH 








rH 








CQ 




t/3 


































CO 


















CD 


QJ 


CD 


0) 




QJ 










CD 


CD 






Q> 








CD 


(D 


QJ 


QJ 


CD 






QJ 


QJ 








0) 


G 


C 


C 


c 
















c 






c 


c 








C 


c 


a 


c 






c 


c 






OO 




«H 


•H 


•H 


♦H 




•H 










•H 


•H 






•H 


«H 






•H 


•H 


•H 


•H 


♦H 






•H 










•H 


rH 


rH 


rH 


rH 




rH 










rH 


rH 






rH 


rH 






rH 


rH 


rH 


rH 


rH 






rH 


rH 








r-H 


























































































































O 




CN 


CM 








in 












m 






m 








CM 


CT\ 




CO 


CO 






r-H 


CM 






r-H 
| 




i—4 


r- 


p» 


























r- 






i— I 




00 


CO 


00 






r— 


r- 








c 


C 


C 


C 


C 




C 










c 


c 






c 








c 




c 


a 


a 






C 


c 






l 


£ 


g 


£ 








g 










e 


e 






e 


6 












g 


£ 






g 


g 








P 


P 


p 


P 






P 










p 


p 






p 


P 






p 


p 


p 


p 


p 






P 


p 






I 


r-H 


rH 


rH 


rH 


rH 




rH 










rH 


-H 






rH 


rH 






rH 


rH 


rH 


rH 


rH 






rH 


rH 






a, 


O 


O 


O 


O 


O 




o 


OO 








o 


O 






o 


o 






o 


o 


o 


o 


O 


CO 




o 


o 








cj 


CJ 


CJ 


u 


u 




CJ 


rH 








CJ 


CJ 






u 


CJ 






CJ 


U 


CJ 


U 


u 


r-H 




u 


CJ 


































rH 








rH 






















































rC 








ro 












CO 
















0) 








rH 


















O 








in 








CO 




Sh 






















f0 






u 












-rH 








P 








U 




CD 






C 










> 




rn 




4-> 






o 












6 








U 




CQ 




CD 




rH 






ro 










P> 




T3 




CD 


















QJ 








QJ 




u 




i— 1 




a 
















1 




♦H 




£ 


W 




0) 


-p 








Cn jp 


CQ 






QJ 




a 




p 






CT> 










CD 




rH 






QJ 




u 


c 








c 


U 


5h 


>» c 


CO 


Jh 


rH 




p 




o 






C 


cn 


UH 






> 




rO 


W 


P 


•H 




QJ 


03 








■H 




QJ 


rH 


«H 




0) 


Oi 




o 




u 






-H 


c 


O 










x: 


c 


c 


U 






CT> 






■ — 1 


N 




CM 


H 


N 




N 


p 




u 










>i 


-H 




CO 


■p 


•P 






o 


<D 


QJ 


0) 


-H 


Cn 






ro 


-H 


in 


•H 


ft 


-H 


CO 


-H 


o 






ro 






MH 


CO 


CO 


rH 


c 


O 




JH 


•H 


M 


a 


cn rH 


o 






U 


P 




P 


H 


P 


TJ- 


P 


u 








P 






•H 


Sh 


XJ 


CD 


CD 


0) 


co 


CD 


CO 


CD 


tn 


ro 


•H 


4H 






•H 


-H 


O 


•H 


P 


■H 


O 


•H 






o 




c 






CO 


CD 


o 


rH 


a 


r-H 


(1) 


> 


rH 


MH 




JH 




■H 






g 


W 


x: 


CO 


o 


CO 


x: 


W 


c 




rH 




QJ 






rH 


a. x: 


a, 


QJ 


MH 


co 


rH 


p 


UH 


c 


0 


rn 


P 






QJ 


C 


p 


c 


QJ 


C 


p 


C 


ra 




rH 




cn 




a 


to 


-p 


p 


rH 


CD 




-H 


g 


-H 


o 


p 


p 


C 






x: 


QJ 


QJ 


QJ 


04 QJ 


CU 


0) 






QJ 




ro 






g 


■H 


CD 


o 


W 






CO 


CD 


a 


-H 


to 




ro 






u 




£ 


CO 


00 


CO 


e 


CO 


a 




>i 










w 


T3 


g 


u 



93 

NSDOCID: <EP 1246006A2J_> 



EP 1 246 006 A2 



15 



20 



25 



30 



35 



40 



IT) 
CP 
CO 
rH 
o 
m 
l 



o 




P 




cp 


CO 






OJ 


<D 


C 


C 


■H 


■H 


rH 


rH 



[ oo 00 

c c 
E E 

P P 

rH H 

. ° o 



in 



i 
I 

< 
I 

a. 



45 



50 



55 



0) 
P 
C 
■H 
P 
C 

o 
u 



CD 

rH 

X} 
03 
Eh 



P 
C 
QJ 

E 

QJ 



o 




P 




o 




in 


•a* 


QJ 


Q) 


C 


C 


■H 


■H 




rH 



P- rH 



C -H 



0\ 

c c 
£ 6 

P 3 
rH 

o o 



E OS 

p -( 

o o 

U P 



to 




to 


00 co 
on m 




1 rH 


line 
line 




line 
line 


rH C\J 

ro no 




eg co 

CO CO 


Column 
Column 




Column 
Column 



c c 

E £ 

a p 

rH rH 

■ 0 ° 



I o 




p 




o 




in 


cp 


QJ 


0) 


C 


c 


•H 


■H 


rH 


rH 








O 




r- 


c 


c 


e 


E 


p 


S3 


rH 


rH 


O 


o 


u 


u 



-P 0) CP 
•H Cn c 
H (0 -H 



H 

QJ ^ 
CP 05 
05 > 

e >h 

QJ 
CO 



C 
CP -H 

'H 4-> 

> CD CO 

O H 

H P 



QJ QJ a. C QJ 



>i U E 
Q Dj H 



05 CP 



CM 

aj o) 
c c 

H -H 



O rH 

C C 

e e 
p p 

rH rH 

o o 

u o 



-sJ, ro 

r-H 

QJ 0) 

<D C C 

C -H -H 

H H H 



QJ 10 
u 1 QJ 



0) 



h m ^1 

c c c c c 

e E e e | 

p p p p 5 



o o o o 



uuu u u 



o O I o 



[CM 



CD QJ 

c c 



r- oo 
r- r- 

c c 
E E 
P p 

H rH 

O O 

u a 



QJ 



O oo 

I U ^ 



to 






p> 






c 






0) 






cp 


CP 






UT 




CP 


n 




c 


O 






rH 




T5 


o 




m 


u 




4H 

1 




rs 


•H 


CO 


QJ 


-P 


QJ 


>, 


c 


>t 


03 


< 


Q 


rH 



o 






u 


CM 




c 






o 


> 




•H 


•H 




P 


P 




u 


■H 




p 


to 




JH 


C 




p 


QJ 




CQ 


CO 




c 


1 


to 


o 


P 


rH 


u 


x: 


03 




CP 


•H 


M 


-H 


U 


QJ 


rH 


QJ 


>1 




P 


05 


m 


03 


PI 


o 


E 



O co 
I O rsj 



I 05 
P -H 
^ M 

CP QJ 
•H 4_J 



O Q) 



a p 

-H 
E co 

rH C 

•H QJ 
&u CO 



1 ^ 


CNJ 


QJ 


0 




c 


•H 


•H 


rH 


rH 






ON 


O 




in 


a 


C 


E 


E 


P 


P 


rH 


rH 


o 


o 




CJ 



J vo ^ 

QJ QJ 
C C 
•H -H 



C C 

E E 

P P 

rH rH 

, ° o 



QJ 
CP 

c 

H 

C 

c 

05 
O 



o 




p 






CM 


rH 


OM 


QJ 


QJ 


C 


c 


•H 


•H 


rH 


rH 







00 CP 



c c 

E E 

P p 

H rH 

O O 

O U 



•H 
C P 

rH D 
rH 

to o 

QJ to 
> 

H CP] 

C 
05 -H 
Cb 

rH O 
0) rH 

CO QJ 
QJ > 
SH QJ 
TJ 



[0206] As other cyan, magenta and yellow couplers which can be used in combination in the present invention, those 
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disclosed in JP-A-62-215272, page 91 , right upper column line 4 to page 121 , left uppercolumn line 6; JP-A-2-33144, 
page 3, right uppercolumn line 14 to page 18, left uppercolumn bottom line, and page 30 ; right uppercolumn line 6 
to page 35, right under column, line 11 and; European Patent No. 0355,660 (A2), page 4 lines 15 to 27, page 5 line 
30 to page 28 bottom line, page 45 lines 29 to 31 , page 47 line 23 to page 63 line 50, are also advantageously used. 
5 [0207] Further, it is preferred for the present invention to add compounds represented by formula (II) or (III) in WO 
98/33760 or compounds represented by formula (D) described in JP-A-1 0-221 825. 

[0208] In the silver halide photographic light-sensitive material of the present invention, the dye-forming coupler of 
the present invention may be used singly or in combination. In the case where the coupler is used as a yellow coupler, 
the otheryellow couplers which may be preferably used in combination with the above-said coupler, are acylacetoanilide 

10 yellow couplers in which the acyl group has a 3-membered to 5-memberd cyclic structure, as described in European 
Patent No.0447969A1 ; malondianilide yellow couplers having a cyclic structure, as described in European Patent No. 
0482552A1 ; pyrrol-2- or 3-yl- or indofe-2- or 3-yl-carbonylacetoanilide-series couplers, as described in European Patent 
Nos. 0953870A1 , 0953871 A1 , 0953872A1 , 0953873A1 , 0953874A1 and 0953875A1 ; acylacetamide yellow couplers 
having a dioxane structure, as described in U.S. Patent No. 5,118,599, in addition to the compounds described in the 

15 above-mentioned table. Above all, the acylacetamide yellow coupler in which the acyl group is an 1 -alkylcyclopropane- 
1 -carbonyl group : or the malondianilide yellow coupler in which one anilide moiety constitutes an indoline ring, is es- 
pecially preferably used in combination with the above-said coupler of the present invention. 

[0209] The cyan coupler used in the present invention is preferably a phenol-series or naphthol-series cyan coupler, 
or a heterocyclic coupler. 

20 [0210] The phenol coupler is preferably, for example, the cyan coupler represented by formula (ADF), as described 
in JP-A-1 0-333297, as well as any coupler in the above-mentioned table. 

[0211] A 2,5-diacylaminophenol coupler, which is improved in hue and fastness of the resulting dye and which is 
described in U.S. Patent No. 5,888,716, is preferably used. 

[0212] As the heterocyclic coupler, the followings are preferred to use in combination with the coupler of the present 
25 invention: pyrroloazole-type cyan couplers described in EP 0488248 and EP 0491 1 97A1 , and pyrazoloazole-type cyan 
couplers having a hydrogen bond group or an electron withdrawing group at its 6 position, as described in U.S. Patents 
No. 4,873,1 83 and No. 4,91 6,051 , particularly preferably pyrazoloazole-type cyan couplers having a carbamoyl group 
at its 6 position, as described in JP^A-8-171185, JP-A-8-311360 and JP-A-8-339060. 

[0213] Among these cyan couplers, pyrroloazole-series cyan couplers represented by formula (I), as described in 
30 JP-A-1 1-2821 38, are particularly preferred. The descriptions in paragraph Nos. 0012 to 0059 of this publication, as 
well as the exemplified cyan couplers (1 ) to (47), can be applied to the present invention, and are preferably incorporated 
herein by reference. 

[0214] In addition, the coupler of the present invention can also be used in combination with a diphenylimidazole- 
series cyan coupler described in JP-A-2-33144; a 3-hydroxypyridine-series cyan coupler (particularly a 2-equivalent 

35 coupler formed by allowing a coupler (42) of a 4-equivalent coupler to have a chlorine splitting-off group : and couplers 
(6) and (9), enumerated as specific examples are preferable) described in EP 03331 85 A2; a cyclic active methylene- 
series cyan coupler (particularly couplers 3, 8, and 34 enumerated as specific examples are preferable) described in 
JP-A-64-32260; a pyrrolopyrozole-type cyan coupler described in European Patent No. 0456226 A1; or a pyrroloimi- 
dazole-type cyan coupler described in European Patent No. 0484909. 

40 [0215] As the magenta coupler that can be used in the present invention, use can be made of a 5-pyrazolone-series 
magenta coupler or a pyrazoloazole-series magenta coupler, such as those described in the above-mentioned patent 
publications in the above Table. Among these, preferred to be used are pyrazolotriazole couplers in which a secondary 
or tertiary alkyl group is directly bonded to the 2-, 3- or 6-position of the pyrazolotriazole ring, as described in JP-A- 
61-65245; pyrazoloazole couplers having a sulfonamido group in its molecule, as described in J P-A-6 1-65246; pyra- 

45 zoloazole couplers having an alkoxyphenylsulfonamido ballasting group, as described in JP-A-61 -147254; and pyra- 
zoloazole couplers having an alkoxy or aryloxy group on its 6-position, as described in European Patent Nos. 0226849 
A and 0294785 A, in view of the hue and stability of image to be formed therefrom and color-forming property of the 
couplers. 

[0216] Particularly as the magenta coupler, pyrazoloazole couplers represented by formula (M-l), as described in 
50 JP-A-8-1 22984, are preferred. The descriptions of paragraph Nos. 0009 to 0026 of the patent publication can be entirely 
applied to the present invention and therefore are incorporated herein by reference. 

[021 7] In addition, pyrazoloazole couplers having a steric hindrance group at both the 3- and 6-positions, as described 
in European Patent Nos. 845384 and 884640, are also preferably used. 

[0218] It is preferred that magenta or cyan couplers, as well as the (yellow) coupler of the present invention, are also 
55 pregnated into a loadable latex polymer (as described, for example, in U.S. Patent No. 4,203,716) in the presence (or 
absence) of the high-boiling-point organic solvent described in the foregoing table, or they are dissolved in the presence 
(or absence) of the foregoing high-boiling-point organic solvent with a polymer insoluble in water but soluble in an 
organic solvent, and then emulsified and dispersed into an aqueous hydrophilic colloid solution. 
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[0233] The light-sensitive material of the present invention can preferably be used in the digital scanning exposure 
system using monochromatic high density light, such as a gas laser, a light-emitting diode, a semiconductor laser, a 
second harmonic generation light source (SHG) comprising a combination of nonlinear optical crystal with a semicon- 
ductor or a solid state laser using a semiconductor laser as an excitation light source. It is preferred to use a semicon- 

5 ductor laser, or a second harmonic generation light source (SHG) comprising a combination of nonlinear optical crystal 
with a solid state laser or a semiconductor laser, to make a system more compact and inexpensive. In particular, to 
design a compact and inexpensive apparatus having a longer duration of life and high stability, use of a semiconductor 
laser is preferable; and it is preferred that at least one of exposure light sources should be a semiconductor laser. 
[0234] When such a scanning exposure light source is used, the maximum spectral sensitivity wavelength of the 

10 light-sensitive material of the present invention can be arbitrarily set up in accordance with the wavelength of a scanning 
exposure light source to be used. Since oscillation wavelength of a laser can be made half : using a SHG light source 
obtainable by a combination of a nonlinear optical crystal with a semiconductor laser or a solid state laser using a 
semiconductor as an excitation light source, blue light and green light can be obtained. Accordingly, it is possible to 
have the spectral sensitivity maximum of a photographic material in normal three wavelength regions of blue, green 

15 and red. 

[0235] The exposure time in such a scanning exposure is defined as the time necessary to expose the size of the 
picture element (pixel) with the density of the picture element being 400 dpi, and preferred exposure time is 10' 4 sec 
or less and more preferably 10" 6 sec or less. 

[0236] The scanning exposure system that can preferably be used for the present invention is described in detail in 

20 the patent publications as shown in the above table. 

[0237] With respect to the processing of the photographic material of the present invention, processing materials 
and processing methods, as disclosed in JP-A-2-207250, from page 26, right under column, line 1 to page 34, right 
upper column, line 9, and JP-A-4-97355, from page 5, left upper column, line 17 to page 18, right under column, line 
20, can be preferably applied. Further as preservatives which are used in the developing solution, compounds de- 

25 scribed in the patent publications as shown in the above table can be preferably used. 

[0238] The present invention is preferably applied to a light-sensitive material having rapid processing suitability. 
[0239] The term "color-developing time" as used herein refers to a period of time required from the beginning of 
dipping a light-sensitive material into a color-developing solution until the light-sensitive material is dipped into a blix 
solution in the subsequent processing step. In the case where a processing is carried out using, for example, an 

30 autoprocessor, the color-developing time is the sum total of a time in which a light-sensitive material has been dipped 
in a color-developing solution (so-called "time in the solution") and a time in which the light-sensitive material has been 
conveyed in air toward a bleach-fixing bath in the step subsequent to color development (so-called "time in the air")- 
Likewise, the term "blix time" as used herein refers to a period of time required from the beginning of dipping a light- 
sensitive material into a blix solution until the light-sensitive material is dipped into a washing bath or a stabilizing bath 

35 in the subsequent processing step. Further, the term "washing or stabilizing time" as used herein refers to a period of 
time required from the beginning of dipping a light-sensitive material into a washing solution or a stabilizing solution 
until the end of the dipping toward a drying step (so-called "time in the solution"). 

[0240] In the present invention, the color-developing time is preferably 60 sec or less, more preferably from 50 sec 
to 6 sec, further preferably from 30 sec to 6 sec. Likewise, the blix time is preferably 60 sec or less, more preferably 
^0 from 50 sec to 6 sec, further preferably from 30 sec to 6 sec. Further, the washing or stabilizing time is preferably 1 50 
sec or less, more preferably from 1 30 sec to 6 sec. 

[0241] Examples of a development method applicable to the photographic material of the present invention after 
exposure, include a conventional wet system, such as a development method using a developing solution containing 
an alkali agent and a developing agent, and a development method wherein a developing agent is incorporated in the 

45 photographic material and an activator solution, e.g., a developing agent-free alkaline solution is employed for the 
development, as well as a heat development system using no processing solution. In particular, the activator method 
using a developing agent-free alkaline solution is preferred over the other methods, because the processing solution 
contains no developing agent, thereby it enables easy management and handling of the processing solution, and 
reduction in waste disposal load to make for environmental preservation. 

so [0242] The preferable developing agents or their precursors to be incorporated in the photographic materials in the 
case of adopting the activator method include the hydrazine compounds described in, for example, JP-A-8-234388, 
JP-A-9-1 52686, JP-A-9-1 52693, JP-A-9-211 81 4 and JP-A-9-1 601 93. 

[0243] Further, the processing method in which the photographic material reduced in the amount of silver to be 
applied undergoes the image amplification processing using hydrogen peroxide (intensification processing), can be 
55 employed preferably. In particular, it is preferably to apply this processing method to the activator method. Specifically, 
the image-forming methods utilizing an activator solution containing hydrogen peroxide, as disclosed in JP-A-8-297354 
and JP-A-9-1 52695 can be preferably used. 

[0244] The processing with an activator solution is generally followed by a desilvering step in the activator method, 
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graph.c materials of a low silver amount. In such e case waZo or 22? T P " fiCa,ion P«— "0 method ,o photo- 
wrth an activator solution to result in simplification of the 2« " stab,lizat '°" processing can follow the processing 
read,ng the image information from phol^te^^S^ ZT^ °" °" °* h " ^ When the astern of 
-ng form requiring no desilvering step can be appSd eve tfthe Lit. SCan r 0rthelikeiSemployed ' the P ro ^s- 
amount, such as photographic materials for shooting. P^ograpn.c materials are those of a high silver 

reproducbility is remarkably improved by the above mea^s m ' X ' n9 ° f " 9ht C3n be exc,uded a " d ~lor 

[0247] <n the present invention, a yellow microdot r> a it 0 ro' m = u 

are found, for example, in JP-A-6-35118, JpX£l7528 J A 56 TESTS f^"* deSCri P tions °" *»» systems 
[0249] m the present invention, the wording "a sHver h»Lt h " JP " A - 6 °- 11 9557, and JP-A-1-161236. 

not only a light-sensitive materia, for foxing a ^!^S^ "* l " faP ™™ * 

•mage, an example of which is a black and white imaoe "9ru-sens,t,ve material for forming a monotone 

[0250] Next, the second embodiment of the present invention is explained. 
(Second embodiment) 

52. ^^^^^^ZTT 5 ' ^ 3 SUPPOrt ' 31 — - — e layer 
Photographic light-sensitive material compris ng on a supo o7at!Z Tf ^ h 3 silver ha " da 

more silver halide emulsion layers fitHm^^S^ JS^Si T™**™ teyW C ° nSiStin 9 of •*» or 
are different. Said light-sensitive layer is a unit ligh 'sen t Slavtr th^ V Sam8, bUt Wh ° Se "'^Sensitivities 
light and red light. In a multi-layer silver halide cotor D 3™nST If * " sensitivit V t0 a "V of blue light, green 
are generally arranged in the order ^b^S^^^^^T^, ^ ™-~JL layers 

support side. However, according to the intended iToK ^ *"* ° b,ue " sensitiva 'ayer from the 

layers may be arranged such tha't Bon^t^.^Xe^^Z^ °" * r8VerSetl A,,emative, y. *• 
sensitive toadifferent color. Non-sensitive layers ^LbeSlVlc Same , Color can sandwi <* another sensitive layer 
layers, or as the uppermost layer or the owe^ 

DIR compounds, and colormixing inhibitors tobTSwr^ T* T* T ^ COU P lers - 

unit photosensitive layers respectively can preferS takt a S " V6r Mide emulsion la V ers constituting 

sion layer and a low-sensitive'emu.s^ - * high-sensitive emu? 

are preferably arranged such that the seniles Z 1 . ° r GB PatSnt N ° 923 ° 45 ' Generally, they 

JP-A-57-H2751, A^^ypTS^raT^S^.T^ ^ d6SCribed ' f ° reXa ^ le - in 

s Tsr^^cr^r - emI ° ; :,a ^^pts^r^ may be 

"tS^^^ 

sitive red-sensitive layer (RH)/low-sensiL red-senSve talr^ ? green-sensitive layer (GL)/high-sen- 

^02S3^^^^rt^^^^^ ' S ed ' rom ^ e s ^^nios"away from t^support° ^ ^'~''G'- J ' G '~' / '' : "~'''' : "-' or an order 
[0253 As described in JP-B-55-34932, an order of a blue-sensitive layer/G H/RH/G L/Ftl ,t^n , «. 
away from the support is also possible. Further as described in JP-A 56 Sand J > A 62 2£S " , m ° St 

est ?z ,gu t h t h s,ated from ,he side ™ st <™ ^ .essst an order of a biue - 

that of the upper ayer, ITZZ^T^^^" f 7 ""f emU ' Si ° n '° Wer h SenSitiVity than 
intennediate layer, so that thTZ^^ m!Z^ r ^ T '^^ S6nSitiVity than that of the 

lowered toward the support * S6nS ' t,V,,y may be arran 9 ed wi,h the sensitivities successively 

[0255] Even in such a constitution comprising three .ayers different in sensitivity, an order of a medium-sensitive 
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emulsion layer/high-sensitive emulsion layer/low-sensitive emulsion layer stated from the side away from the support 
may be taken in layers identical in color sensitivity, as described in JP-A-59-202464. 

[0256] Further, for example, an order of a high-sensitive emulsion layer/low-sensitive emulsion layer/medium-sen- 
sitive emulsion layer, or an order of a low-sensitive emulsion layer/medium-sensitive emulsion layer/high-sensitive 
5 emulsion layer can be taken. 

[0257] In the case of four layers or more layers, the arrangement can be varied as above. 

[0258] The use of an interlayer inhibiting effect as means for improving color reproduction is preferable. The light- 
sensitive material is preferably spectrally sensitized such that a barycentric sensitivity wavelength (X G ) of a spectral 
sensitivity distribution of the above-mentioned green-sensitive silver halide emulsion layer (if a plurality of layers, as a 
10 whole of the layers) satisfies 520 nm <Xq ^ 580 nm, and a barycentric wavelength of a spectral sensitivity distri- 
bution of the magnitude of an interlayer effect given to the above-mentioned red-sensitive silver halide emulsion layer 
(if a plurality of layers, as a whole of the layers) from another layer (interlayer effect donor layer) at a wavelength of 
500 to 600 nm satisfies 500 nm < X R ^ 560 nm, and X G — XR ^ 5 nm. 

[0259] As the sensitizing dye and the solid dispersion of a dye that are used in the above light-sensitive materials, 
is use can be made of those described in JP-A-11 -305396. Besides, the above-mentioned specific sensitivities, and the 
barycentric wavelength in a spectral sensitivity distribution as a result of an interlayer effect given to the red-sensitive 
silver halide emulsion layer from another layer (interlayer effect donor layer), can be measured by the method described 
in JP-A-11 -305396. 

[0260]. The silver halide photographic light-sensilive material of the present invention preferably contains at least 
20 one compound that releases a development inhibitor or a precursor thereof upon a reaction with an oxidized product 
of a developing agent formed by development. Examples of the compound include DIR (Development Inhibitor-Re- 
leasing) couplers, DIR-hydroquinones, and couplers that release a DIR-hydroquinone or a precursor thereof. 
[0261] The silver halide grains for use in a layer that gives an interlayer effect to a red-sensitive layer are not partic- 
ularly limited in terms of their size, shape, and the like. However, so-called tabular grains having a high aspect ratio, 
25 monodisperse emulsions in which grain size of the silver halide is uniform, and silver iodobromide grains having a 
layered structure of iodide are preferably used. Besides, as means for enlarging the exposure latitude, it is preferable 
to mix two or more kinds of silver halide emulsions whose grain sizes are different from each other. 
[0262] The donor layer that gives an interlayer effect to a red-sensitive layer may be placed at any location on a 
support. However, the donor layer is preferably placed nearer the support than a blue-sensitive layer, but farther from 
30 the support than the red-sensitive layer. Besides, the donor layer is more preferably placed nearer the support than a 
yellow filter layer. 

[0263] The donor layer that gives an interlayer effect to a red-sensitive layer is furthermore preferably placed nearer 
the support than a green-sensitive layer, but farther from the support than the red-sensitive layer. The donor layer is 
most preferably placed in adjacent to the support-side of the green-sensitive layer. The term "in adjacent to" as used 
35 herein is intended that the intended two layers are not placed via any another layer such as an intermediate layer 
between them. 

[0264] The donor layer that gives an interlayer effect to a red-sensitive layer may be composed of at least two layers. 
In this case, they may be located in adjacent to each other, or separately. 

[0265] The emulsion that is used in light-sensitive material of the present invention may be any of a surface latent 
40 image type emulsion which predominantly forms a latent image on the surface of the silver halide grain, an internal 

latent image type emulsion which predominantly forms a latent image in the interior of the silver halide grain, and 

another type of emulsion which forms a latent image both on the surface and in the interior of the silver halide grain. 

However, the emulsion for use in the present invention must be a negative type emulsion. The internal latent image 

type emulsion may be a core/shell internal latent image type emulsion described in JP-A-63-264740. The method of 
45 preparing this core/shell internal latent image type emulsion is described in J P-A -59- 133542. Although the thickness 

of the shell of this emulsion depends on , for example, development conditions, it is preferably 3 to 40 nm, and especially 

preferably 5 to 20 nm. 

[0266] A silver halide emulsion is normally subjected to physical ripening, chemical sensitization, and spectral sen- 
sitization steps before it is used. Additives for use in these steps are described in R.D. Nos. 17643, 18716, and 307105, 
50 and they are summarized in a table, which will be shown later. 

[0267] In the light-sensitive material of the present invention, it is possible to mix, in a single layer, two or more types 
of emulsions different in at least one of characteristics of a light-sensitive silver halide emulsion, i.e., a grain size, a 
grain size distribution, halogen composition, grain shape, and sensitivity. 

[0268] In the present invention, it is preferable to apply surface-fogged silver halide grains described in U.S. Patent 
55 No. 4,082,553, internally fogged silver halide grains described in U.S. Patent No. 4,626,498 and JP-A-59-21 4852, or 
colloidal silver, in light-sensitive silver halide emulsion layers and/or substantially non-light-sensitive hydrophilic colloid 
layers. The internally or surface-fogged silver halide grain means a silver halide grain which can be developed uniformly 
(non image-wise) regardless of whether it exists at a non-exposed portion or an exposed portion of the light-sensitive 
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halide grain may have different halogen^^^^ 

chloride, silver chlorobromide, silver iodobrom.de and ^verc^^ ™* M - ft W* silv *' halide, any of silver 
o these fogged silver halide grains is preferably o OUc 0 75 l^SSJT! " ? UMd ^ 3Vera9e *™ size 
shape may be a regular grain shape. Although the emulsion IS S ' ° ° 5 10 0 6 ^ The 9 rain 

od,sperse emulsion (in which at least 95 % in mats Tin nZh er n 1 a , P °' yd,! * erse « is preferably a mon- 

within a range of ±40 % of the average grain diTmeter) "** ha " de grains have 9 rain dia meters falling 

Sne^ 

obtaining a dye image, and is not substantially devZed dun a ole^TH f™ 9 imageWise ex P° surc 
erably not fogged in advance. In the fine 9^^^ ^^^ ^ ^ ha,ide fine 9 rains ™ P™f- 
grain silver halide may contain silver chloride and/or ster Zll T iS ° t0 100 mole % - The «™ 

contains silver iodide of 0.5 to 10 mol% The av^L Z ' neCessar V The fi ™ 9™ silver halide preferably 
of projected area) of the fine grader TZZZZ^^o^JT" ^ " M 
[0270] The fine grain silver halide may be prepied VoToS nil a l ^' T° 0 02 10 0 2 *™. 

silver halide grains. The surface of each ^.rh 'hhJ ^ sensitive 
However, before the silver halide grains are adde^o aTat n so I In* itS T*" SMed - 
as triazole-series compounds, azaindene-series ^ e, ° a "^ Sto,iZ9,88uch 

compounds and zinc compounds. Colloidal silver may be added! th aZ ° l,Um .- ser , les compounds, mercapto-series 
[0271] ,n a light-sensitive materia, in ^J^^^^J^^^ halide-containing iayer. 
used, in addition to these, other various additives can be useL ^ZZ abOVe - mentloned various additives are 



Kind of Additive 



1 

2 
3 

4 

5 



Chemical 
sensitizers 
Sensitivity- 
enhancing agents 
Spectral 
sensitizers and 
Supersensitizers 

Brightening 
agents 
Antifogging 
agents and 
Stabilizers 

Light absorbers, 
Filter dyes, and 
UV Absorbers 

Antistaining 
agents 

Dye-image 
stabilizers 

Hardeners 



RD 17643 


RD 18716 


RD 308119 


p.23 


P-648 (right 


p. 996 




column) 






p.648 (right 






column) 




PP-23-24 


pp.648 (right 


pp.996(right 




column)-649 


column)-998 




(right column) 


(right 


p.24 




column) 




p.998(right 






column) 


PP-24-25 


p. 649 (right 


pp.998(right 




column) 


column)- 






1000(right 






column) 


pp.25-26 


pp.649 (right 


p.1003(left 




column)-650 


column)- 




(left column) 


1003(right 






column) 


p.25 


p.650 (left 


p. 1002 


(right 


column - 


(right 


column) 


right column) 


column) 


p.25 




p.1002 






(right 






column) 


p.26 


p.651 (left 


pp.1004 




column) 


(right 






column) - 






1005 (left 
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(continued) 





Kind of Additive 


RD 17643 


RD 18716 


RD 308119 












column) 


5 


10 


Binders 


p.26 


p.651 (left 
column) 


pp.1003 
(right 
column) - 
1 004 (right 


10 










column) 




11 


Plasticizers and 
Lubricants 


p.27 


p. 650 (right 
column) 


p. 1006 (left 
column) - 
1006 (right 
column) 


15 


12 


Coating aids and 
Surfactants 


pp.26-27 


p. 650 (right 
column) 


pp.1005 
(left 

column) - 
1006 (left 


20 










column) 




13 


Antistatic 
agents 


p.27 


p. 650 (right 
column) 


pp.1006 
(right 
column) - 
1 007 (left 


25 


14 


Matting agents 






column) 
pp.1008 
(left 

column) - 


30 










1 009 (left 










column) 



[0273] In the light-sensitive material of the present invention, various dye-forming couplers may be used in combi- 
nation with couplers of the present invention. The following couplers are preferred. 

35 Yellow coupler: a coupler represented by formula (I) or (II) in EP 502.424A; a coupler represented by formula (I) or (II) 
in EP 51 3.496A (especially, Y-28 on page 1 8); a coupler represented by formula (I) in claim 1 in EP 568,037A; a coupler 
represented by formula (I) in lines 45 to 55 in column 1 in US 5,066,576; a coupler represented by formula (I) in 
paragraph 0008 in JP-A-4-274425; a coupler described in claim 1 on page 40 in EP 498,381 A1 (especially, D-35 on 
page 18); a coupler represented by formula (Y) on page 4 in EP 447,969A1 (especially, Y-1 on page 17, Y-54 on page 

40 41); a coupler represented by formula (II) to (IV) in lines 36 to 58 in column 7 in US 4,476,219 (especially, 11-1 7, 19 
(column 17), II-24 (column 19)). 

Magenta coupler: L-57 (page 11, right and lower column), L-68 (page 12, right and lower column), L-77 (page 13, right 
and lower column) in JP-A-3-39737; [A-4]-63 (page 134), [A-4]-73 : -75 (page 139) in EP 456,257; M-4, -6 (page 26), 
M-7 (page 27) in EP 486,965; M-45 (page 19) in EP 571 : 959A; (M-1) (page 6) in JP-A-5-2041 06; M-22 in paragraph 
45 [0237] in JP-A-4-362631. 

Cyan coupler: CX-1, 3, 4, 5, 11, 12, 14, 15 (pages 14 to 16) in JP-A-4-204843; C-7, 10 (page 35), 34, 35 (page 37), 
(1*1), (1-17) (pages 42 to 43) in JP-A-4-43345; a coupler represented by formula (la) or (lb) in Claim 1 in JP-A-6-67385. 
Polymer coupler: P-1 , P-5 (page 1 1 ) in JP-A-2-44345. 

[0274] Preferable examples of couplers, which form a color dye having a suitable diffusive property, include those 

so described in US 4,366,237, GB 2,125,570, EP 96,873B, and DE 3,234,533. 

[0275] Examples of the coupler, which is used for compensating unnecessary absorption of a color dye, include a 
yellow-colored cyan coupler represented by formulae (CI), (CM), (GUI), and (CIV) described on page 5 in EP 456.257A1 
(especially, YC-86 on page 84), a yellow-colored magenta coupler, ExM-7 (page 202), EX-1 (page 249), EX-7 (page 
251), described in EP 456 ! 257A1 , a magenta-colored cyan coupler, CC-9 (column 8), CC-13 (column 10), described 

55 in US 4,833,069, and a colorless masking coupler, represented by Formula (2) (column 8) in US 4,837.1 36, and formula 
(A) in claim 1 in W092/11575 (particularly the exemplified compounds on pages 36 to 45). 

[0276] Examples of the compound (including a coupler), which reacts with an oxidized product of a developing agent, 
to release a photographically useful compound's residue, include the followings: 
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and ?V) 2S £? ag 7i tp 37? 236A?T "TT rePreS6med by ^ °" e ° f F °™ lae «. <"> ('") 
131 (page 45), T-144 (pag 5 > Up^S 58 SvSST^ ^ 30) ' T " 1 ° 4 (P39e 31) ' T " 113 <W * >■ T- 
436.938A2, (especial ly (D -49) '(pace 5 IV 2 T P re P^ented by Formula (I) described on page 7 in EP 

(Page 11), and compounds £££5 by SZH Z%T d * TT* (1) EP 568 '° 37A (eS ' ecia '^ «S 
daily, l-(1) on page 29). ( 0 ' ° r (MI) descr,b ed on pages 5 to 6 in EP440.195A2, (espe- 

5TeP3?!^ 

1 of JP-A-6-59411 , (especia. V y '(7) on page tT * C ° mpM re P resenled * formula (I) described in clafm 
[0279] Ligand releasing compounds: compounds reoresentPri hwiir»A- vj.',. 

pecially, a compound in lines 21 to 41 in column 12) described ,n claim 1 of US 4,555,478, (es- 

[0280] Leuco dye releasing compounds: compounds 1 to 6 in US 4 749 641 column. , t » □ 

pr^to^in^ 

Kl),^ 

on page 75, lines 36 to 38, in EP 450 637A2 (eSPeC ' a " y ' (N22) m COlumn 25 >< ™« the compound ExZK-2 described 

0283] As additives other than the coupler, the following onSare preferable. " ^ * * Z « Y 
222 (pa^MOto P " 3 ' * 16 ' * * 3 °' 42 ' ^ «■ «■ -a. B1, 85, 86 

described in US 4,1 O^; ^ta^pSZS ^ ^ 0i '- SO,Uble ° r9aniC C ° mP ° Und: ,ate * 
represented by the formula in US 4 Q?<* 7« 7 ~! (Particularly I-, (1), ( 2 ), (6), (12) (columns 4 to 5)) and compounds 

particularly, 1-47,72 111-1 27 (oaae 24 tn ™L am t ' ' ( ,n EP 298321 A > P a 9© ^, line 30 to line 33 

48. S3, 90 y 92 , 94 and 164 (P*S 37, 40, 42, 

oraco.orcontamiSp^ 

formalin scavengers SCV-1 to 28 in EP 477932A na i ^ page 5 t0 pa 9 e 24 (Particularly, I-46): 

1 4 in JP-A-1 -214845 in page 1 7 compound UH r! H i° (partiCU,ar ' V SCV-8); hardener: H-1 , 4, 6, 8 and 

4,618,573, columns 13 to 23 cLpoZds m 1 to 76) ^IZZTl ? °"? ° f ,h * f ° rmU ' ae (VM) t0 < X "> in US 
bright < P a rt icu.ariy,H-14)^^^^ 

P-24, 37, 39 (paqe 6 to paae 7) in JP A s? ifisno Z I _, 3 - 325 . 2 °7, precursors of developing inhibitor: 

1 , 60, (2) and (13)) and compounds 1 to 65 in US 4 952,483 columns 25 to Wol^ulZ Z L (P , art ' CUlarly - 

triphenylphosphine selenide and compound 50 in JP-A-5-40324 dyet f- 1t b-2 Un JP A 3 1 Sfil™ 

18 (particularly, a-1 12 18 27 35 36 b 5 anrt\/ 1 „ 1, JP-A-3-1 56450, page 15 to page 

4456 P 27A, page 33 to page « f^ , 8) TlTs fn EP I^Sa ^ ^ ' * F "" 43 EP 
JIM and 3), microcrysta, dispeLns of c/ye-1 to 1*4 in « S ^SiS^"' 3 ^ 

w^eVSSSS; c ompoun H 1) ; compounds D - 1 10 87 (paae 3 to pa ^ e SC^^oTJ^S 

i 306A ' com P° unds 1 to 22 (columns 3 to 1 0) represented by the formula (I) In US 4 268 s» I 

(1 0 80 01 0 1 4^r a n e S 6 2 ,o° ^ 'T^^ * ^ f ° rmU,a W US ^ ^ ^SLi^SSf^ 
0 to ™ 21, * 9 ! k ' re P reSen,ed ^ the <°™^ d ) in JP-A-46-3335, compounds (3) to (66) (paqe 

.5 I EP sTo 9 r Z eS :T V l°7 U ' a 0) COmP ° UndS HBT " 1 10 HBT " 1 0 ^ 1 4 > -presente?bXfoZa 
02851 The oTi' T T ,0 (31) (C °' UmnS 2 '° 9) re P resented ^y the formu.a (1) in EP 521823A 

I T , he pr6Sent ,nventl0n can be a PP |ied l ° various color light-sensitive materials such as color negative films 
for general purposes or mov.es, color reverse, films for slides or television, color paper, color positive films and eotor 

2 e z% XB3^ u e r nt inve - ion can be suitabiy app,ied to a fi,m u - ii with a ^zz^sz 

11 JU-B-3-39784 ( JU-B means an "examined Japanese Utility model application"). Particularly the second 
embodiment can be preferably applied to color negative films and color reversal films artlcula ny second 

p n 8 M A J^T th3t Can be SUi,ab ' y US6d in ,he present invention is described in, for example, the above-described 
(page 8°79) ^ ^ ^ ^ ^ ^ ^ ^ ^ '° P" 6 648 ' ,e » colum ") and "° 30?Ts 
[0287] In a light-sensitive material of the present invention, the total thickness of the layers from the light-sensitive 
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silver halide emulsion layer closest to the support, to the surface of the photographic light-sensitive material, is pref- 
erably 30 urn or less, and more preferably 28 urn or less. A film swelling speed T 1/2 is preferably 30 sec or less, and 
more preferably 20 sec or less. T 1/2 is defined as a time required to reach 1/2 the saturated film thickness, which is 
90% of the maximum swelled film thickness reached when the film is processed with a color developer at 30 °C for 3 

5 min and 15 sec. The film thickness means the thickness of a film measured under controlled moisture condition, at a 
temperature of 25 °C and a relative humidity of 55 % (two days). T 1/2 can be measured by using a swellometer of a 
type described in Photogr. Sci. Eng., by A. Green et al., Vol. 19, 2, pp. 124 to 129. T 1/2 can be adjusted adding a film 
hardener to gelatin as a binder, or changing aging conditions after coating. The swell ratio is preferably 1 50 to 400 %. 
The swell ratio can be calculated from the maximum swollen film thickness under the conditions above by using the 

10 expression (maximum swollen film thickness - film thickness)/film thickness. 

[0288] In the light-sensitive material of the present invention, hydrophilic colloid layers (referred to as backing layers) 
having a total dried film thickness of 2 to 20 urn are preferably formed on the side opposite to the side having emulsion 
layers. The backing layers preferably contain, the aforementioned light absorbents, filter dyes, ultraviolet absorbents, 
antistatic agents, film hardeners, binders, plasticizers, lubricants, coating aids, and surfactants. The swell ratio of the 

15 backing layer is preferably 150 to 500 %. 

[0289] The light-sensitive materials of the present invention can be developed by conventional methods described 
in the above-mentioned R.D. No. 17643, pp. 28 to 29, R.D. No. 18716, page 615 : left to right columns, and R.D. No. 
307105, pp. 880 to 881. 

[0290] Next, color negative film processing solutions for use in the present invention will be described below. 
20 [0291] Compounds described in JP-A-4-1 21 739, from page 9, upper right column : line 1 , to page 11 , lower left column, 

line 4, can be used in a color developer that can be used in the present invention. As a color developing agent used 

when particularly rapid processing is to be performed, 2-methyl-4-[N-ethyl-N-(2-hydroxyethyl)amino]aniline, 2-methyl- 

4-[N-ethyl-N-(3-hydroxypropyi)amino]aniline, and 2-methyl-4-[N-ethyl-N-(4-hydroxybutyl)amino]aniline are preferable. 

[0292] The use amount of any of these color-developing agents is preferably 0.01 to 0.08 mole, more preferably 
25 0.015 to 0.06 mole, and especially preferably 0.02 to 0.05 mole per liter of a color developer. Also, a replenisher of a 

color developer preferably contains a color-developing agent at concentration 1.1 to 3 times, particularly 1 .3 to 2.5 

times the above concentration. 

[0293] As a preservative of a color developer, hydroxylamine can be extensively used. When higher preservability 
is necessary, the use of a hydroxylamine derivative having a substituent such as an alkyl group, a hydroxyalkyl group, 

30 a sulfoalkyl group, and a carboxyalkyl group is preferable. Preferable examples include N,N-di(sulfoethyl)hydroxy- 
lamine, monomethylhydroxylamine, dimethylhydroxylamine, monoethylhydroxylamine, diethylhydroxylamine, and N, 
N-di(carboxylethyl)hydroxylamine. Of these derivatives, N,N-di-(sulfoethyl)hydroxylamine is particularly preferable. Al- 
though these derivatives can be used together with hydroxylamine, it is preferable to use one or two types of these 
derivatives instead of hydroxylamine. 

35 [0294] The use amount of a preservative is preferably 0.02 to 0.2 mole, more preferably 0.03 to 0.15 mole, and 
especially preferably 0.04 to 0.1 mole per liter. As in the case of a color-developing agent, a replenisher preferably 
contains a preservative at concentration 1 .1 to 3 times the concentration of a mother solution (processing tank solution). 
[0295] A color developer contains sulfite as an agent for preventing an oxide of a color-developing agent from chang- 
ing into tar. The use amount of this sulfite is preferably 0.01 to 0.05 mole, more preferably 0.02 to 0.04 mole per liter. 

^o Sulfite is preferably used in a replenisher at concentration 1.1 to 3 times the above concentration. 

[0296] The pH of a color developer is preferably 9.8 to 11 .0, and more preferably 10.0 to 10.5. In a replenisher, the 
pH is preferably set to be higher by 0.1 to 1 .0 than the above values. To stably maintain such a pH, a known buffer 
agent such as carbonate, phosphate, subsalicylate, or bolate is used. 

[0297] The replenishment rate of a color developer is preferably 80 to 1 ,300 ml per m 2 of a light-sensitive material. 
45 However, the replenishment rate is preferably smaller in order to reduce environmental-pollution-load. For example, 
the replenishment rate is preferably 80 to 600 ml, and more preferably 80 to 400 ml. 

[0298] The bromide ion concentration in a color developer is usually 0.01 to 0.06 mole per liter. However, this bromide 
ion concentration is preferably set at 0.015 to 0.03 mole per liter for the purpose of suppressing fog to improve dis- 
crimination with maintaining sensitivity, and of improving graininess at the same time. To set the bromide ion concen- 
50 tration in this range, it is only necessary to add bromide ion calculated by the following equation, to a replenisher. When 
C takes a negative value, however, no bromide ions are preferably added to a replenisher. 

C= (A-W)/V 

55 

in which 

C: a bromide ion concentration (mole/L) in a color developer replenisher 
A: a target bromide ion concentration (mole/L) in a color developer 
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3-pyracolidone. ana '•ph e nyl-2^,n y |. 2 . hyara XS„^™'f n "«»■?<**'••• resented by 1 .pbenyt. 
3,6-diihia-1.8-ocianediol. yoroxyimemy 3-pyrazolidone, or a Ihioether compound represented by 

(0300) Compounds and processing conditions described in JP-A.4-125sn„ a™, 

_ aeid and ierdo eompla, ,„ „, . 'n^^STa™ 
[0302] Further, to improve the biodegradabilitv of a blearhinn a ^o t ■. 

compound described in JP-A-4-251 845 ^P-A-4 Lis EP S StV^T^ '° US6 ferriC COm P ,ex salt »f a 
agent. The concentration of any of these »«JZZ^£%E£™ f^«0Kls. as a bleaching 



C R =C T X(V, + V 2 )/V, +C F 



In which 

C R : concentration of a component in a replenisher 

C T : concentration of a component in a mother solution (processing tank solution) 
C P : concentration of a component consumed during processing * 

Also, ,he use of ircoiar, bleaching acceler„£ <S5 ^XSVSo^Tt^^^"^^ 
3.393,858 is pralerable 53-95630, R0 No.17129, and U.S. Palenl No. 

ssl ^^:rrsr > * » • — . 

Conducing aera.on o, , b,e a obir,7soMionTs aio p^Sie. ° ""' """^ ™ * 

[0306] Compounds and processing conditions describe in ip a a iocc CO * 

» Page 8 t to we, righ, oo, um „, „„, ca „ „ e appt^ fp^ce^SS * " °*""' ,0 ' 

^i3„?; 6 Trp^,b,; n L=^ 

raducad, o, no, used a, all, lo reduce eLonmen,., poZon * ' °"™™>™ m ■ P-*-** 

5pT!.3r 9 059 b ' eaChi " 9 ' b '" 0B -' i " nS ' an<I " Xi " 9 ^ « * P»<-'.Hy Prelerabiaro p.doan Je, siirring de.erfccd in 

preferab. y piped in a cascade manner ,o form a multistage counter flow ^LTSTS 1« of a processoT 
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two-tank cascade system is generally efficient. The processing time ratio of the preceding tank to the subsequent tank 
is preferably (0.5 : 1) to (1 : 0.5), and more preferably (0.8 : 1) to (1 : 0.8). 

[0313] In a bleach-fixing, or fixing solution, the presence of a free chelating agent, which is not a metal complex, is 
preferable to improve the preservability. As these chelating agents, the use of the biodegradable chelating agents 

5 previously described in connection to a bleaching solution is preferable. 

[0314] Contents described in aforementioned JP-A-4-125558, from page 12, lower right column, line 6, to page 13, 
lower right column, line 1 6, can be applied to the washing and stabilization steps. To improve the safety of the working 
environment, it is preferable to use azolylrnethylamines described in EP 504,609 and EP 51 9,190 or N-methylolazoles 
described in JP-A-4-362943, instead of folmaldehyde, in a stabilizer, and to make a magenta coupler two-equivalent 

10 so that a solution of surfactant containing no image stabilizing agent such as folmaldehyde can be used. 

[0315] To reduce adhesion of dust to a magnetic recording layer coated on a light-sensitive material, a stabilizer 
described in JP-A-6-289559 can be preferably used. 

[0316] The replenishiment rate of washing water and a stabilizer is preferably 80 to 1,000 ml, more preferably 100 
to 500 ml, and especially preferably 150 to 300 ml per m 2 of a light-sensitive material, to maintain the washing and 

is stabilization functions and at the same time reduce the waste liquors for environmental conservation. In a processing 
performed with such a replenishment rate, it is preferable to prevent the propagation of bacteria and mildew by using 
known mildew-proofing agents such as thiabendazole, 1 ,2-methylisothiazoline-3-one, and 5-chloro-2-methylisothiazo- 
line-3-one, antibiotics such as gentamicin, and water deionized by an ion exchange resin or the like. It is more effective 
to use deionized water together with a mildew-proofing agent or an antibiotic. 

20 [0317] The replenishiment rate of a solution in a washing water tank or stabilizer tank is preferably reduced by a 
reverse osmosis membrane treatment described in JP-A-3-46652, JP-A-3-53246, JP-A-355542, JP-A-3-121448, and 
JP-A-3-1 26030. A reverse osmosis membrane used in this treatment is preferably a low-pressure reverse osmosis 
membrane. 

[0318] In the processing that is used in the present invention, it is particularly preferable to perform evaporation 
25 correction of the processing solution as described in Jill Journal of Technical Disclosure No. 94-4992. In particular, a 
method of performing correction on the basis of (formula-1 ) on page 2, by using temperature and humidity information 
of an environment in which a processor is set is preferable. Water for use in this evaporation correction is preferably 
taken from the washing water replenishiment tank. If this is the case, deionized water is preferably used as the washing 
replenishing water. 

30 [0319] Processing agents described in aforementioned Jill Journal of Technical Disclosure No. 94-4992, from page 
3, right column, line 15 ; to page 4, left column, line 32, are preferably used in the present invention. As a processor 
used with these processing agents, a film processor described on page 3, right column, lines 22 to 28, is preferable. 
[0320] Specific examples of processing agents, automatic processors, and evaporation correction methods suited 
to practicing the present invention are described in aforementioned JIM Journal of Technical Disclosure No. 94-4992, 

35 from page 5, right column, line 11 , to page 7, right column, last line. 

[0321] Processing agents used in the present invention can be supplied in any form such as a liquid agent having 
the concentration as it is to be used, a concentrated liquid agent, granules, powder, tablets, paste, and emulsion. 
Examples of such processing agents are a liquid agent contained in a low-oxygen permeable vessel as described in 
JP-A-63-17453, vacuum-packed powders and granules described in JP-A-4-19655 and JP-A-4-230748, granules con- 

40 taining a water-soluble polymer described in JP-A-4-221 951 , tablets described in JP-A-51-61837 and JP-A-6-1 02628, 
and a paste described in JP-T-57-500485. Although any of these processing agents can be preferably used, the use 
of a liquid adjusted to have the concentration as it is to be used, in advance, is preferable for the sake of convenience 
in use. 

[0322] As a vessel for containing these processing agents, polyethylene, polypropylene, poiyvinytchloride, polyeth- 
45 yleneterephthalate, nylon and the like, are used singly or as a composite material. These materials are selected in 
accordance with the level of necessary oxygen permeability. For a readily oxidizable solution such as a color developer, 
a low oxygen permeable material is preferable. More specifically, polyethylenelerephlhalate or a composite material 
of polyethylene and nylon is preferable. A vessel made of any of these materials preferably has a thickness of 500 to 
1 ,500 jim and is preferably adjusted to have oxygen permeability of 20 ml/m 2 -24 hrs-atom or less. 
so [0323] Next, color reversal film processing solution used in the present invention will be described below. 

[0324] Processing for a color reversal film is described in detail in Aztech Ltd., Kochi Gijutsu No. 6 (1991 , April 1), 
from page 1, line 5, to page 10, line 5, and from page 15, line 8, to page 24, line 2, and any of the contents can bo 
preferably applied. 

[0325] In a color reversal film processing, an image-stabilizing agent is contained in a control bath or a final bath. 
55 Preferable examples of such an image-stabilizing agent are formalin, sodium formaldehyde-bisulfite, and N-methyl- 
olazoles. Sodium formaldehyde-bisulfite, and N-methylolazoles are preferable in terms of preserving working environ- 
ment, and N-methyloltriazole is particularly preferable as N-methylolazoles. The contents pertaining to a color devel- 
oper, bleaching solution, fixing solution, and washing water described in the color negative film processing can be 
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?0326? bly aPP ' ied t0 C °' 0r r6VerSal fHm P rocessin 9 

—*ZT m ™^ contains the above contents are an E-6 

Film Co.. Ltd. aak C °- and a CR - 56 Pressing agent manufactured by Fuji Photo 

S3 ^SSX^ 

base with an aqueous or organic solvent coaHna solSon ™ T ' nVent '° n ^ X ° 3 ,3yer provided °V coating a 
[0329J To prepare the magnetic SS£22 W the D ZTt™ 9 diSperSed in 3 binder - 

oxide such as y Fe 2 0 3 , Co-coated ^ C co ed maZtt^oS ^ ^ ma * ° f 3 f — agnetic iron 
dioxide, a ferromagnetic metal, a f eJromagnetic aHoy hexaqona B Tferl ^r TT.T' ferroma 9 netic chromium 
A Co-coated ferromagnetic iron oxide, such as Co coated O S 5 ^ " Ca f6rrite ' and the like - 

shape, a rice grain shape, a spherical shape a ^bic shaofS', P ? * ^ Sh3pS may be any of a needl * 

i s o3 p 3 e o f r ra T b h y e 20 r?- or more ' and r The speci,ic surface area 

or alumina or an organic material The surfaced ^ IT t 9 ° Part ' C ' eS may be Sl ^ce-treated with silica and/ 

or a titanium coupling agent, ^^P^S^Z^Tr * ^ 3 S " ane C ° Upl ^ 

an inorganic or organic material, as described ^^^5^7!^ 52*2" IT** * COated Wi,h 

Sth^^^^ 

polymer a biodegradable polymer TnatuS 

mixture of these can be used.Vhe above r in's h'ave t Q -40 ZToo 7^l T V*"™" «« * 

2,000 to 1 ,000,000. Examples include vinyl copolymers 11,111 f , weight-average molecular weight of 

triacetates, cellulose acetate propionaterceZoiT^; t I I , denvatlves " such as cellulose diacetates, cellulose 
polyvinyl acetal resins. Ge , , ?n £ T, „ "T^ f!! iale ^ ates . -Cellulose tripropionates; ac ryiic resins, and 
may be added an epoxy, aziridine wta^t££5E * T "* Parti ° U ' ar,y preferab,e ' To the "nder 
crosslinking agent include isocTnates sTh ~ 1 9 9 ' t0 harde " ' he binder ' Exam P ,es of the isocyanate 

ylenediisocya^te.andxylS 

product of 3 mol of tolylene diisocyanate wKh 1 mTl 2 trilth , 'finales with polyalcoho.s (e.g. a reaction 

sat.o~ 

may be used a.one or in combination A d^anf ^t^JptlZZZZX Z" *" ** ^ 
used. The thickness of the magnetic recording layer is qeneralhTc M , in m \ d,spersants ca " be 

m*. prefer^ .«™SXSS 0 5°!!* ^ r»T°P-**» * ° °<* ,o 3 £ 

mav b !", Carb ' de ; h SUCh 95 SiliC0n ca * ide and camide; diamond, or the like. The surface of alsives 

may be treated w,th a silane coupling agent or a titanium coupling agent. These particles may be added t the ZI 
recording layen or they may form an overcoat (e.g. a protective layer and a lubricant *yJ?nt£l£^ZZ!£E 
layer. As a binder that can be used at that time, the above-mentioned binders can be Led a d pTefeTa S he same 

tT a a& r n TT ' n 5" ma9ne,iC reC ° rding ' ayer iS USGd - Light " SenS itive materials bavin a'magSic ecorZ 
layer are descnbed ,n U.S. Patent Nos. 5,336,589, 5,250.404, 5,229,259. and 5,215,874, and European Patenl No 

iSSt.,* ^T 6 ' SUpport J hat is P^erably used in the present invention will be described below. Details of the 
h UPP °k h S W n ? d6tailS ° f ,i 9 ht - Sensi,ive materia,s . P-essing, cartridges, and examples (to be described 
5 £Z P r f "J Uma K ° f TeChniCa ' DiSC ' 0SUre No - 94 - 6023 frtap- '"-titute of invention & innovation March 
15, 1994). Polyester for use ,n the present invention is formed from diol and aromatic dicarboxylic acid as essential 
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components. Examples of the aromatic dicarboxylic acid are 2,6-, 1 ,5-, 1 ,4-, and 2,7-naphthalene dicarboxylic acids, 
terephthalic acid, isophthalic acid, and phthalic acid. Examples of the diol are diethyleneglycol, triethyleneglycol, cy- 
clohexanedimethanol, bisphenol A ; and bisphenol. Examples of the polymer are homopolymers such as polyethylene- 
terephthalate, and polyethylenenaphthalate, and polycyclohexanedimethanol terephthalate. Polyester containing 50 
5 to 100 mole% of 2,6-naphthalenedicarboxylic acid is particularly preferable. Polyethy1ene-2,6-naphthalate is particu- 
larly preferable among the above polymers. 

[0336] The average molecular weight is generally in the range of about 5,000 and 200,000. The Tg of the polymer 
for use in the present invention is generally 50 °C or higher, preferably 90 °C or higher. 

[0337] The polyester base is heat-treated at a heat treatment temperature of generally 40 °C or over but less than 
10 the Tg, and preferably at a heat treatment temperature of the Tg - 20 °C or more, but less than the Tg, so that it will 
hardly have core set curl. The heat treatment may be carried out at a constant temperature in the above temperature 
range, or it may be carried out with cooling. The heat treatment time is generally 0.1 hours or more, but 1 ,500 hours 
or less, and preferably 0.5 hours or more : but 200 hours or less. The heat treatment of the base may be carried out 
with the base rolled, or it may be carried out with it being conveyed in the form of web. The surface of the base may 
15 be made rough (unevenness, for example, by applying electroconductive inorganic fine-particles, such as Sn0 2 and 
Sb 2 0 5 ), so that the surface state may be improved. Further, it is desirable to provide, for example, a rollette (knurling) 
at the both ends for the width of the base (both right and left ends towards the direction of rolling) to increase the 
thickness only at the ends : so that a trouble of deformation of the base will be prevented. The trouble of deformation 
of the support means that, when a support is wound on a core, on its second and further windings, the support follows 
20 unevenness of its cut edge of the first winding, deforming its flat film-shape. These heat treatments may be carried out 
at any stage after the production of the base film, after the surface treatment, after the coating of a backing layer (e. 
g. with an antistatic agent and a slipping agent), and after coating of an undercoat, with preference given to after coating 
of an antistatic agent. 

[0338] Into the polyester may be blended (kneaded) an ultraviolet absorber. Further, prevention of light piping can 
25 be attained by blending dyes or pigments commercially available for polyesters, such as Diaresin (trade name, man- 
ufactured by Mitsubisi Chemical Industries Ltd.), and Kayaset (trade name, manufactured by Nippon Kayaku Co., Ltd.). 
[0339] These supports are preferably subjected to a surface treatment, in order to achieve strong adhesion between 
the support and a photographic constituting layer. For the above-mentioned surface treatment, various surface-acti- 
vation treatments can be used, such as a chemical treatment, a mechanical treatment, a corona discharge treatment, 
30 a flame treatment, an ultraviolet ray treatment, a high-frequency treatment, a glow discharge treatment, an active 
plasma treatment, a laser treatment, a mixed acid treatment, and an ozone oxidation treatment. Among the surface 
treatments, an ultraviolet irradiation treatment, a flame treatment, a corona treatment, and a glow treatment are pref- 
erable. 

[0340] With respect to the undercoating, a single layer or two or more layers may be used. As the binder for the 
35 undercoat layer, for example, copolymers produced by using, as a starting material, a monomer selected from among 

vinyl chloride, vinylidene chloride, butadiene, methacrylic acid, acrylic acid, itaconic acid, maleic anhydride, and the 

like, as well as polyethylene imines, epoxy resins, grafted gelatins, nitrocelluloses, and gelatins, can be mentioned. 

As compounds that can swell the base, resorcin and p-chlorophenol can be mentioned. As gelatin hardening agents 

in the undercoat layer, chrome salts (e.g. chrome alum) : aldehydes (e.g. formaldehyde and glutaraldehyde), isocy- 
40 anates, active halogen compounds (e.g. 2,4-dichloro-6-hydroxy-s-triazine), epichlorohydrin resins, active vinyl sulfone 

compounds, and the like can be mentioned. Si0 2 , Ti0 2 , inorganic fine particles, or polymethyl methacrylate copolymer 

fine particles (0.01 to 10 jim) may be included as a matting agent. 

[0341] Further, in the present invention, an antistatic agent is preferably used. As the antistatic agent, polymers 
containing a carboxylic acid, a carboxylate, or a sulfonate; cationic polymers, and ionic surface-active compounds can 
45 be mentioned. 

[0342] Most preferable antistatic agents are fine particles of at least one crystalline metal oxide selected from the 
group consisting of ZnO, Ti0 2 , SnQ 2 , Al 2 0 3 , ln 2 0 3 , Si0 2 , MgO, BaO, Mo0 3 , and V 2 O s , and having a specific volume 
resistance of 10 7 £2cm or less, and more preferably 10 5 £2cm or less and a particle size of 0.001 to 1.0 jim, or fine 
particles of their composite oxides (Sb, P, B, In, S, Si, C, and the like); as well as fine particles of the above metal 
50 oxides in the form of a sol, or fine particles of composite oxides of these. 

[0343] The content thereof in the light-sensitive material is preferably 5 to 500 mg/m 2 , and particularly preferably 1 0 
to 350 mg/m 2 . The ratio of the amount of the electroconductive crystalline oxide or its composite oxide to the amount 
of the binder is preferably from 1/300 to 100/1, and more preferably from 1/100 to 100/5. 

[0344] A light-sensitive material of the present invention preferably has a slip property. Slip agent-containing layers 
55 are preferably formed on both the sides of a light-sensitive-layer side and a back-layer side. A preferable slip property 
is 0.01 to 0.25 as a coefficient of kinetic friction. This represents a value obtained when a sample is transferred against 
stainless steel sphere of 5 mm in diameter, at a speed of 60 cm/min (25 °C, 60% RH). In this evaluation, a value of 
nearly the same level is obtained when the surface of a light-sensitive layer is used as a partner material in place of 
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the stainless steel sphere 



can be added J either the 152 de or act" lT^2T T*" 3 ^i" 9 ^ ™ S ma "^ ^gen, 
emulsion .ayer side. The matting agent can b etther solh. ? r 6C,al y preferab| y added to the outermost .aye? of the 
types of matting agents is prefer^. Preferab. ^Z^JZS!!^ Passing so,ut -- and the use of bo h 
ylate/methacrylic acid= 9/1 or 5/5 (molar ratio)) grafn ZntoZZlT *™^** 3 rain *. poly (methylmethacr- 
1 0 M m, and a narrow grain diameter diXrtkwXwi^tofiZT? ^'M "* 9rai " diam6ter is P refera °'y °-* «° 
diameters 0.9 to 1 . 1 times the average grain «C^^ e ",K? 9 ° % " ° f a " 9rainS have 9 rain 
add fine grains with a grain size of 0 8 urn or sma Her hematt,n 9 P ro P er ty, it is preferable to simultaneously 

for example, carbon b.ack, meta, oxide piSSSZiTSnK^^ " d Preferably 

or polymers can be used. These antistatic magazines are described in JP A i T^r 6 " 56 " 6 * surface -active agents, 
the resistance of the magazine at 25 °C and 25% ^hTs ^!^ 7 " d JP ^ 1 ^ 1253fl - Particular, 
made of plastics with which carbon b.ack or a pigment has been SlI^ h f ^ Genera " y ' P ' aSti ° m ^es are 
size of the magazine may be size 135, which ^ ma9a2i ° eS SCree " The 

the drameter of the 25-mm cartridge of the current s ze 135 ^'c-o , Ca,WaS Sma "' il is ef,ec,ive t0 ohange 

magazine is 30 cm3 or .ess, and more pS^S^^Sll^T " 5 ^ ^ V °' Ume 0f a case ° f *■ 

or the magazine case is preferab.y 5 to 1 5 g ^ 6 P ' aStiC te 66 US6d for the ™9a*ine 

^^^^^^ 

the forward end of the film is delivered out from a pS of the Lolne Th 9 ' ^ M ,n * he de " Vering direc,i ° n . 
No. 4,834,306, and U.S. Patent No 5 226 613 A nhntoLr h r, f 686 ma 9 a2lnes are disclosed in U.S. Patent 
raw fi,m, which is before being subbed to d^^^^r'"!!"^^ 0 " 
=n arawfi,mandaphotogra P h!cfi,m^ 

Siviir a r^ 

manufactured by making the "light-sensitive Materia? film Zl ll , ^ m) ' Examp ' es ° f tne fi,m include a 
exclusive use, such as NEX.A A NEm F and NEX A H ftmd. n ^ mU,t a " d h ° USin 9 " int0 a ca "" d 9e fo 
by Fuji Photo Film Co., Ltd. (hereinafter referl to at FuKlJT' ° m ° 0 ,n that ° rder > manufactured 

being loaded into cameras Tor AP system .^1p"n iS^STSS EL"? " ^ ^ ^ ^ 
Film. The color photographic light-sensitive material of th™ ' ?'■ ° ° Z (trade name > manufactured by Fuji 
with a lens, which is represented by 2 ^^SZSS^Z^^ "T^ U " " » *" 
[0351, A film thus photographed is printed through 1.^X^1^^^^ * ^ 

(1 ) Reception (an exposed cartridge film is received from a customer) 

S F^ reltmen? 6 ^ " '^'^ ^ ^ ^ to cartridge for deve.opmen, steps) 

(4) Reattaching step (the developed negative film is returned to the original cartridge) 

^a^^^'^^* ^ " --^Imaticany printed on color 
wiihTh'e" rin n tsT d ^ ** "** ** M * ™ '° a " d **- together 

and'Fuji ^SSSTSS SvIS ftZ'T ^ F f ' 298 ' P ^ FA-238 (trade names) 

LAB CHAMPION are f5S2^S^T^"^^B AwTraf ^ 3 "T Pr ° CeSS ° r ^ 
processingchemicalsareFWICOLOR 
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are PP3008AR, PP3008A, PP1828AR, PP1828A, PP1258AR, PP1258A, PP728AR, and PP728A (trade names), and 
recommended processing chemicals are FUJI COLOR JUST-IT CP-47L and CP-40FAII (trade names). 
[0353] In FRONTIER SYSTEM. Scanner & Image Processor SP-1000 and Laser Printer & Paper Processor LP- 
1 00OP or Laser Printer LP-1 00OW (trade names) are used. Both a detacher used in the detaching step and a reattacher 

5 used in the reattaching step are preferably Fuji Film DT200 or DT1 00 and AT200 or AT1 00 (trade names), respectively. 
[0354] The AP system can also be enjoyed by PHOTO JOY SYSTEM whose main component is Fuji Film Digital 
Image Workstation ALADDIN 1000 (trade name). For example, a developed APS cartridge film is directly loaded into 
ALADDIN 1000, or image information of a negative film, positive film, or print is input to ALADIN 1000 by 35-mm Film 
Scanner FE-550 or Flat Head Scanner PE-550 (trade names). Obtained digital data can be easily processed and 

10 edited. This data can be printed out by Digital Color Printer NC-550AL (trade name) using a photo-fixing heat-sensitive 
color printing system or PICTROGRAPHY 3000 (trade name) using a laser exposure thermal development transfer 
system, or by existing laboratory equipment through a film recorder. ALADDIN 1 000 can also output digital information 
directly to a floppy disk (registered trademark) or zip disk, or to CD-R via a CD writer. 

[0355] In a home, a user can enjoy photographs on a TV set, simply by loading a developed AP system cartridge 
15 fjim into Fuji Film Photo Player AP-1 (trade name). Image information can also be continuously input to a personal 
computer with a high speed, by loading a developed AP system cartridge film into Fuji Film Photo Scanner AS-1 (trade 
name). Fuji Film Photo Vision FV-10 or FV-5 (trade names) can be used to input a film, print, or three-dimensional 
object, to a personal computer. Furthermore, image information recorded in a floppy disk (registered trademark), zip 
disk, CD-R, or hard disk can be variously processed on a computer by using Fuji Film Application Software Photo 
20 Factory. Fuji Film Digital Color Printer NC-2 or NC-2D (trade names) using a photo-fixing heat-sensitive color printing 
system is suited to outputting high quality prints from a personal computer. 

[0356] To keep developed AP system cartridge films, FUJICOLOR POCKET ALUBUM AP-5 POP L, AP-1 POP L, 
AP-1 POP KG, or CARTRIDGE FILM 16 (trade names) is preferable. 

[0357] As the dye-forming coupler of the present invention, the couplers represented by the above-mentioned formula 
25 (|) f or (II) can be preferably applied to the first embodiment. Besides, the couplers represented by the above-mentioned 
formula (l), (II), (II A), (MB), (I-2), or (II-2) can be preferably applied to the second embodiment. More preferably, the 
couplers represented by formula (MA) or (MB) can be applied to the second embodiment. Regarding a color reversal 
light-sensitive material, the coupler represented by formula (MB) can be more preferably applied. 

30 (Azomethine dye) 

[0358] Next, the compound (herein also referred to as an azomethine dye) represented by formula (D) according to 
the present invention is explained in detail. 

35 

formula (D) 



40 



45 




50 [0359] In formula (D), R1 , R3, R4, m, and Q each have the same meanings as in formula (I). Preferable examples 
of these are the same as in formula (I). 

[0360] In formula (D), R5 and R6 each represent a hydrogen atom or a substituent, or R5 and R6 may bond with 
each other to form a ring. R7 represents a substituent. n represents an integer of 0 to 4. When R5, R6 and R7 each 
independently represent a substituent, examples of the substituent are those enumerated as the examples of the 
55 substituent of R1 described above. 

[0361] When n is 2 or more, R7s may be the same or different from each other, or they may bond with each other 

to form a fused ring. Alternatively, when n is 1 or more, R7 may bond with R5 or R6, to form a fused ring. 

[0362] In formula (D). however, at least one group selected from the group consisting of R1 , R3, R4, the substituent 
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represented by R„. the substituent represented bv R an w . 

combination of R„ and R 12 , is a group^ io or ^ °Z ° n *• ** th * is 'o"™* by a 

Si? V 12 ,0 45> Carb ° n at ° mS - in total (Preferably 10 to 50) carbon atoms, preferably 12 or more 

unsubLtuTedXnTgroup ^U^^^T 9 ' » °° ^ ~* ' — or 
carbonatoms.asubstitutedorunsubstitutedalkCgrlThav^ ""substituted ary, group having 6 to 30 

or ^substituted acy.amino group having 1 , 0 3o2£J^^ D !S^ B ^ ' at ° m ' Substituted 

substituted or unsubstituted ^ ^J^SSSSSTT^ ^ 9r ° UP ^ 1 to 30 cart >°" «on» or a 

d^yC;~ 

^es^^^ b V formu,a (0) of the present invention, the preferab.e compounds can 



formula (III) 



(R2)l-£- 




N o R3 
1r(R7)n 




5Z. as R in K m ' ■ aM m "** " a,e Mme m8a ™"« s « h "»"«"» ("I Pref^ble examples 



(D-1) 



H 3 C-Q C ° 2C - H - 



(CH 2 )2-NHS0 2 CH 3 
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C s H,i-t 



(D-2) 




(CH 2 ) 2 -NHS0 2 CH 3 



(D-3) 



20 



25 



(D-4) 

30 



35 



(D-5) 



C s H ir t 




(CH 2 ) 2 -NHS0 2 CH 3 




(CH2)2-NHS02CH3 



C 5 H ir t 




(CH 2 ) 2 -NHS0 2 CH 3 
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35 



(D-6) ^-P,CH 2 Ph 

f^fi N n OMe 



(D-7) 

/5 



20 



70 N' C 2 H 



5 



O p CH 3 < CH 2)2-NHS0 2 CH 3 
H 3 C-Q S0 2 NHC 12 H 25 

N' C 2 H 5 
I 

(CH2) 2 -NHS0 2 CH 3 



25 

(d-8) ,Ws: 



30 



C 5 H 1r t 

9wP o-^-c 5 h, r t 

f^TT S N o CI 
H 3 C-0 



V N -C 2 H 5 
(CH2) 2 -OH 

C s H„-t 



(D-9) f^ir^isj^; CI 



NH 

N 



\ 

(CH2) 2 -OH 
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(D-10) 



0 OMe 



C0 2 C 14 H29 
(CH 2 ) 2 -OH 



0 0^ /— 0Ci2H 25 



(D-11) ^rrS-/ . OMc 



r C 2 H 5 
C2H5 



Q..P CH 3 

(D-12) r^Y s N 0 0C,,,Hz9 

H3C "^ r C 2 H 5 

(CH 2 ) 2 — OH 



Q-,° / C 12 H 25 

Of b N 0 OCH (C 



(D-13) V^NH"<^> 



N - NHC0C 2 H 5 



N -C 2 H 5 
C 2 H 5 



Q-0 Me 



(D-14) ^iV^-© 



SV 0 OMe 

N r^\ S0 2 NHC| 2 H 2S 
fj- C 2 H5 

<CH 2 ) 2 — NHS0 2 CH 3 
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ri °\ V/ ° CH 3 

H3C- - S ° 2NHCH3 



15 



20 



:-0 

N-C 2 H S 



(CH 2 ) i — OH 



(D-16) r^tr C °* C *% u 

<2 H 2S 



N 



N — ^ 

CONEt 2 



jvj-C 2 H 4 CN 
i 

25 C 2 H 4 CN 
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(0-19) 



(D-20) 
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(D-25) 
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15 



25 



30 



40 



55 



(D-27) r^ S V Cl6 n H33 OMe 



N \ 



10 (CH 2 ) 2 -OH 



Ol N n 0Me 
fsj \ 

... ° 



20 ^' N -C 2 H S 

I 

(CH 2 ) 2 - NHS0 2 CH 3 



N ^-C 2 H 5 
I 

35 (CH 2 ) 2 — NHS0 2 CH 3 



S k/ _ OMe 



(D-30) ^n-Y^nh-^ 



(CH 2 ) 2 -OH 



50 
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V* /sHi? In) 



f^lT N 0 0C 8 H 17 (n) 



(CH 2 ) 2 — NHSO2CH1 



C 5 Hn-t 



s. 



CsHn-t 

f^Y'V 0 0CgH l7 (n) 
N W 



(CH 2 ) 2 — NHS0 2 CH 3 



(CH 2 ) z— NHSO2CH3 



n _J N o 0C«H 17 (n) 

H3C-Q COZCMH29 

(CHj) 2 — NHSO2CH3 
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10 



(D-35) 



s. 



Cr^r o 0CH *° 

N . ~\ 
K.C-0 



C 5 Hn-t 
0C ft Hi 7 (n) 



(CH2) 2 — NHSO2CH3 



75 



20 



25 



30 



35 



40 



45 



(D-36) 



(D-37) 



(D-38) 



Of N o °C 14 H 29 (n) 

N ^—N 
»3C^ CH C ' 

(CH 2 ) 2 -NHS0 2 CH 3 

a S ^N o OCbH 



(n) 



CI 

N -C 2 H 5 
1 

(CH 2 ) 2 -NHS0 2 CH 3 
C 5 H n -t 



Ol^N o 0 v c i4H 29 (n) 

N — 
H 3 C-Q 



(CH 2 ) 2 - OH 
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(0-39) 



C s H„-t 

H 3 C^ 

N' C 2 H 5 

(CH 2 ) 2 -OH 



CI 



(D-40) 




(CH 2 ) 2 -OH 



(D-41) 



(0-42) 




I 



(CH 2 ) 2 -OH 
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OCH 2 CH 2 OC 12 H 2 5(n) 



Of N O OCH; 

NHCOC 2 H 5 



C 2 H 5 



^?yP CH 2 CH2CH 2 OCi 2 H 2 5(n) 
OC 8 H 17 (n) 



Or^ N Q OCaH 



^ SG 3 H 



H 3 C- 

(CH 2 ) 2 -NHS0 2 CH 3 



N -C 2 H 5 



O 0 

r , *» / C 8 H 17 <n) 

(D-45) r"Ti N o 9pi« H »< n > 



TOLA >C 

N 



M" C2H5 
1 

(CH 2 ) 2 -OH 



46) r^r S - N o °Pl2H 25 



0^ - 



NhK\ /> 



N 



C 2 H 4 CN 



C0 2 CH 3 
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jjJJ O °C^2CH 2 NHCOC 6 H 13 (n) 
H 3 C n'V^mh-Q 




C 2 H 5 





50 
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(D-51) 



10-52) 



(D-53) 



(D-54) 






/uHzsl") 0CH 2 CH2CH 2 0CeH, 7 (n) 



CzH 5 



CO2C12H25 
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10 



20 



25 



C0 ? C 8 H, 7 (n) 

IwP ) 

(D-55) t'^¥ S N o 0C«H I7 (n) 

PhOCHN-Q NHC0CH 3 
CH 3 



[0371] The compound represented by formula ID) or mn «r »h<>„ 

by a coupling reaction of the compound Resented Lv on^l n ,1 T?"™ be synthe ^. for examp.e, 
product o, a pheny.enediamine-se'es ttJS^S^ 0 ^^"^^ 0xidized 
am,ne derivative. Alternatively, the compound of th Sutefm o In . V 30 N - N - disubs ^ed p-phenylenedi- 
pound represented by formula (!) or (.1) of the present iZ^Jn l u l v * Synthesi2ed b V * reaction of the com- 
seriesco , prepa J ( > n ^ 

Le„int r;n for many uses °- — °< »* 

they are useful as the image-forming dyes for exlmnt * . I u ° f dy6StUffs ' and the ,ike - Especially 
for use in color photography. * " mP ' 6 ' dy6StUffS ,n the ink for use an ink-jet printer, and dyestuffs 

deta7be,o N r ' aZ ° me,hine ^ C ° mPOUnd by 'o-,a (,V) of the present invention are explained in 



30 



35 



40 



formula (IV) 
R8 




Ee 2™ " ' f0 R l^^ - d — — -me meanings as in formu.a (,„). Preferab.e exampies 

nyl). More minutely the heterocK "ZpT^rieX^ to ^mLSi 9 '" h^T P " t0 ' y '' naPWhy '' 2 ' 6 - dimethyl P^ 
« or unsaturated, aromatic or non aromauc monrcS I rJL 7 " r " e , mbered ' substituted or unsubstituted, saturated 
more preferably a heterocyclic g Z5JS« heterocyclic group having 3 to 30 carbon atoms, 

atom and oxygen atom in ^Zxoo^lT atdm "»n nitrogen atom, su.fur 

[0376] Especially preferable examples of the heterocyclic group include 6- or 7-membered m„n m r 
saturated or unsaturated heterocyclic aroun* h a wi„ n L , lcluaeo or ' membered, monocyclic orcondensed, 
- and/or sulfur atom in add^^LoS ° ^ atom — «- from nitrogen atom 

KoJ^toZ!^ " 9r ° UP rePr6Sented ^ ^ f0 ' ,0Win9 f ° rmU,a (V) ' — * aroup represented by 
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formula (V) 



10 



15 




R 1 



^ u rt n wo R VSOo- (in the present invention , this 
[0378] in formula (V), Q represents ^f^^So the Section of the bonds belonging to the 
expression of the foregoing group shou.d not ^"rt^JJ 1 forming , toge ther with the -C=C- port^a 

rrrS^^^ 

or a substituent; and R1 represents a substituent. 



formula (VI) 



20 



25 



30 



35 



40 



45 



50 



55 



Rl 



. titnent . R2 represents a substituent; 1 represents an integer of 0 to 4, 
[0379] in formula (VI), m represents a subswuen ^ 

and when 1 is 2 or more, R2s may be ^^%%£^^«LtoB. Ho*-). - a««oxy group (a subst.uted 
[0380] In formula (IV), R3 is more pref erably ^ h ^°| en ^ n ^3 eg ., met hoxy. butoxy, dodecyloxy. hexadecy- 
or unsubstituted alkoxyl group generally » M ™^^ w generally having 6 to 30 carbon atoms ; e.g 
,oxy), an aryloxy group (a substituted or unsubs ^ ^d ^unsSsLed alkylthio group generally having 1 to 30 
phenoxy, 4-methylphenoxy), an alkytth.o Q««jO^^« ^hio group (a substituted or unsubstituted arylthio 
carbon atoms, for example, methylth.o, and do **^"™^ t a 9 nd 4 m ethylphenylthio). 
group generally having 6 to 30 carbon atoms for example P^'^ of R1 . R2 , R3 , R4, at least one substituent 
[0381] lnformula(IV) >a tlea S tonegroupsei e ctedfrorn substi tuent represented by R 12 .n 
l on an aryl ring or heterocyclic ring of R 8 , a substituent represe ted by R,, i q ^ ^ ^ erably 1 Q {Q 

n and at least one substituent on a ring formed by R„ and H n2 in u, is a a h 

50)^"^ 12 or more (preferab* « ^^^J^* angle defined by the dihedral angle C«1 
[0382] in the azomethine dye ^ ound t ^ 7 e ^t^Stol structure* terms of energy, which is measured 

[O^-hepresen—^^ 

which are also called as molecular orbital calculations. . T 

^ordingto the widely used B3LYP ^^^^^^^.ch the density functional method 
orbital) methods. Strictly speaking, the B3LYP method method is called a hybrid method. For example, 

and the Hartree-Focks melhod are hybr,d,zed. That is ^ from Qaussian , nc ,„ the U.S.A., may be used. 
Gaussian 98 (trade name) which is a P^^^^^^^r'L^tona. method, by which the stereo- 
[0384] in brief, the theory of the <T^f can be figured out by calculating a kinetic energy 

chemical structure of the mo.ecule havmg the "racZbetween electron and nucleus, and interacts be- 

of e.ectrons, interaction between electron and etectron '^.on be tw „ stereocnemical struC ture having the 

twocn nucleus and nuc.eus in ^^^JJ^JJS^ structure. Details of the theory are published 
.owest energy" means that the molecule exists as such , a £ commercially available: 

in a book form. For example, many text books as l.sted Mow ar Sadajjro Yonezawa 

R^oshi Kaoaku Mvu mnn (Introdu ction to ^S^^^S^^^S «B andMethod 
Jai (K^atai Doiin. 1983), R^^o^ qakn .Runsh.-kidoho Ny mon ( by M|nQ 
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BOOK OF CO MPUTATION Ai CHEMISTRY n 

i"'- tnn- hi, il |, v p., u| „; 7 ' , ;~ r ° m ™"-«'Y three maior mnlpr „i ar rwt-itin.. 

[03851 With roc I awa et al (Maruzen, 1988) ~ '-" m P u ianon ^.u^.^ms D y i im 

rry^rr° h ~ ^rt:r— - — -« «. - « 

are used in combination. In the present invention ? aS ' S fUnClion (for exam P'e. 6-31 G* 3-21 G> wh Ih 

CI N 2 C 3 C 4 of the resulting stereochemical structure is « I 7 a " d ,n addi,ion tne din «lral angle 

absolute value respectively. Namely we have found 1 1£ th SS " m ° re P refera bly 24° or less, in terms of t h e 

nearer 0° the abso.ute value of the IZraZgte Ts) ZZZT "'T ^ * M ^ is < in o»he w" ds he 
sorption spectrum of the dye. The high molar extinSon "^extinction coefficient is attained in an ab 

be used in order to obtain a definite l^^SS^T^ °* to r6dUCe the am °<"t of the dye , 0 

dye. Further, the nearer plane the MM^Z^^X T ? *" propert.es of!he 

's stabilized with resonance. Therefore it is assumed . u , ' V ^ e ' eCtr ° niC condition <* the chromophobe 

0387, Rec enlly>t ^ 

in the fteld of computational chemistry, the calculation meThod is becorl 3 ^ S,aU ° n ° r 3 personal c °™P^r. 
However, ,n the case of large molecules, it takes I^^T^""' Mrt ^»lIdta 
important portions is generally used, to calculate fo examole bv £? "'"'^ Theref ° re ' 9 ™ del £ 

a ,,k T :r rep ; aoins a 9 rou P i l Tz^z^s; r ^" cha,n a,kyi group wi,h a ^ 

S 31 JTIT ChGmiSt,V Calcu,ations a '° ^plained ^S^iT2^ m8nt 66 ° Pti ° nal, y done ' 
[0389] The dihedral angle C*1 N*2 C*3 CM defined in formu p ■ ■ !. m9 SpeCi "' C exa ™P'es. 

below are examples of the compounds for comparison JhTh noV h^' ^ VR " 1 t0 VR " 8 •"«*« 

were calculated for comparison. VD1 to VD20 are modJT« r c °™P°"nds of the present invention These 

All the theta's shown below are values obtained ZclZ at n ° a2 ° methine ^ c °™P°--nds of the present invent.cn 
:n the USA and using the basis function ^S^^T^SSTT^ aVailable f ^ Gaussian in .' 
snouid not be construed as being limited to these. ° jl .tk method. However, the present invention 

on. 3 ™ p selec , M „ om lh . group 

By R„ in Q, subs.taen, ,»p rs „ nlea by „ "T £ " ,h ^ °"™>«'° ™9 of TO. Ihe SU W»ue nIrepre J„, e ; 

VR-l A model of a dye for comparison (CD-1) 
o o ci 

M 

NHCO-CH3 



H 3 C-Q 



N' c 2 H s theta=-36.1 

(CHsJj-NHSOgCHa 
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VR-2 A model of a dye for comparison (CD-2) 
o o 

CH 3 

Or s V o theta=-l9.7 
CH 3 



VR-3 



model of a dye for comparison (CD-3) 



N O 



^^Sf^NH-^Q-C0 2 CH 3 



H 3 C 



CH 3 



theta=-l7.2 



VR-4 A model of dyes formed from Coupler A3 or A4, described 

in EP0953873A1 

Me ^^^jj 




S0 2 NH 2 



theta= 29.6 



1 246006 A2_l_> 



127 



EP 1 246 006 A2 



,C0 2 Me 



VR-5 

A mode, of dyes , ormed from the coup|ers ^ h ^ ^ ^ 

CO 

H.C-Q Cl theta= -28. 4 

N-™3 
CHj 

VR-6 

Me — 7 0 ,C0 2 Me 

N" CHs theta= -30. 9 

CH 3 

VR-7 



"3C-0 C ' 

r CHi theta= -34 2 

CH 3 
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»-R A model of a dye for comparison (CD-4) 
m Le. of dyes formed from the couplers de.cr.bed ,n 



VR 

A 

JP _A-10-198,008 

0 0 oc "^ 

lCH 3 l3C^Sr^NH-^0 
N 



"Jp^ ci theta= 35. 7 



H 3C 

CH 3 



VD1 (A model of D-1. D-31. and D-46) 




theta=-21. 1 



t 



Me 



VD2 (A model of D-2, D-1 1 , D-32, D-38, and D-41) 




theta=-21. 0 



i 



Me 
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VD3 (A model of D-3, D-5 D-12 n«n«. 

D-39, D-42, andD-45) 3 ' D " 35 ' D " 36 ' D - 37 - 



i^VSh-hQ theta=-19. 5 

Me 



VD4 (AmodelofD-4.D-10,andD-34) 




theta= 9. 8 



i 



VD5 

(AmodelofD-6) 0 0 ^ 



Me 



V06 

^ r Me 



HaC _// SOzNHMe 



theta= -18. 6 



theta= -10. 2 
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10 



Q-° Me 



V (A 7 model of D-8) GXt^nh-^D theta= -17. 6 



H 3 C 



N 
Me 



-Me 
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VD8 

(A model of D-9) 



<U° Me 
s ' 



N v^x CI 



H 3 C 



CH 3 



CH 3 



°v,° Me 



VD9 , r^V *' o °JL 

(A model of D-44) NH _^=\ 

S0 3 H 



H 3 C- 



Me 



VD10 

(A model of D-15) 



Me 



theta= -19.9 



theta= -18. 9 



9»9 Me 

s . 



theta= -16.4 
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VD11 



a 



Me 

1 O F 

ig- Me 
i 

Me 



theta= -17. 



VD12 



VD13 




theta= -7.4 



theta= -24.1 



I 



VD14 




theta= -19.6 
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VD16 



Me 



Me 




Me N 

N 



NH-^_^S0 2 NH 2 



CI 



Me 



Me 



theta= -27.8 
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35 



VD17 



O^y Me 



r n o °\ 



C0 2 CH 3 



N" 
i 

Me 



theta= -15.6 



40 



45 



50 



VD18 



n Me 

n -nVnh^ 

H 3 C N -Q 



CI 



N" 
Me 



theta= -25.7 
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VD19 



10 



15 

VD20 



25 




theta= -19.5 



theta= -21.7 



i 



f0392] Among these dyes, each of D11 to DV13 n\/i7 n\/io ■ 

* (V), the Me group in the moiety corresponding oRnsCH or 2 f " f ^ ^ " Which - in **m«"a 
to an ethyl group and the Me group correspond ng to RS is'a 2 ^me hln^t ™ M * 9r ° UP C0 - s P°"ding to R5 
VD15 is a mode, dye of the dye in which, in formula (S) h CH P Ta rZ f 0 ™™* 0 ^ «W Each of DV14 and 
octyloxybenzyl group; or, in formula (.V), the Me group corresoond^ 1 . "T* Corres P° nd ^ to R1 is a p. 
responding to R6 is a 2-hydroxyethyl group VD1 Bh Z S ? 1° ' S a " 6thyl group and the Me group cor- 

* group on the anilido group is a ioMHC H Thl m ^ ° f the dye in which - in for ™'a ('V), the SO,NH 
corresponding to ReL . ^nydr^g^'. Si* .^^^ ^ T ^ ^ »» ^ 
in the moiety corresponding to R1 is -C 12 H 25 or in fo mulTJv £ M ^ Wh ' Ch ' f0miU,a (V >' the Me 9™P 
S2£ 9 Me 9r ° UP C ° rreS P° ndin 9 t0 ™ Is 2 athydroxyely, JSp ^ C ° rreSp0f1din 9 to * 5 «■ - ethyl group" 

[0394] The compounds represented by formula^) o h ° 48 ° nm ' f Urther preferab| V 420 «« 460 nm 

as the compounds represented by formula (D) or (51) ' 6nt '° n b * s V nthesi ^d in the same manner 

eh th^™ 8 is*^^ s~ 1 «r hue and fastness ' are 

represented by formula (IV) PreSen ' mVenti ° n iS 3 C °'° r Paraph containing a compound 

I5JS. H-e^^ ^ -V oe used and incorporated 
as a coupler. This use is for examp^^ 

(specifically the same compound aste above dy o folf 3 C0U P le ' 

C« 1 in formula (.V) with the X group in whicTx has the ZS Z * , * e ^ 9r ° Up bondin 9 «° 

X being the same as in formula (|)) whTch give "J dye of foT^J^? " mU ' a ^ "* h Preferable e * am P les ° f 

product of an aromatic primary amine (an oxfdized oroduc, of L„ ' J 3 C ° UpHn9 r6aCti ° n With an °* idized 
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coupler that gives a dye having an excellent hue, especially excellent in sharpness at the foot portion of a peak of the 
absorption curve (there is no subsidiary absorption) at the longer wavelength side, having a large molecular extinction 
coefficient and being excellent in storage stability, and that exhibits a high color-forming property, and that can be 
produced with a low production cost in a small number of steps. Further, the present invention can provide a silver 

5 halide photographic light-sensitive material containing said coupler, that exhibits not only excellent color reproduction 
and sharpness but also good dye-image fastness. Further, the present invention can provide an azomethine dye having 
a large molecular extinction coefficient as well as being excellent in both hue and storage stability. Still further, the 
present invention can provide an azomethine dye compound that is excellent in sharpness at the foot portion of a peak 
of the absorption curve at the longer wavelength side, that has a large molecular extinction coefficient, and that is 

w excellent in hue, sharpness and storage stability. 

[0399] The present invention will now be described in more detail with reference to the following examples, but the 
invention is not limited to those. Numbering system of the compounds and simplified symbols, and the like, as utilized 
in each of the examples are independent in each of the examples, unless otherwise specified. 

is EXAMPLE 

Comparative Example 1> 

1 . Preparation of a dye for comparison (CD-1 ) 

20 

[0400] To a mixture of 0.85 g of the following coupler for comparison (C-1) : 0.80 g of N-ethyl-N-(p-methanesulfonea- 
midoethyl)-3-methyl-4-aminoaniline sulfate, 3.75 g of sodium carbonate, 60 ml of ethyl acetate and 50 ml of water, was 
gradually added a solution of 1 .45 g of ammonium persulfate dissolved in 10 ml of water, at room temperature under 
stirring. The reaction liquid was stirred for 1 hour and then the organic phase was separated. The organic phase was 
25 purified by silica gel chromatography, to give a dye for comparison (CD-1 ), which was the following yellow azomethine 
dye for comparison. 



30 Coupler for comparison (C-1) 

o o Cl 



35 



40 



45 



50 



(CH 3 ) 3 C- J S^NHH^ C s H lr t 

O^NvpO NHCO-CH-O-^^-CsH,,- 



Dye for comparison (CD-1) 



O o 



Cl 



C 5 H, r t 



NHCO- CH- 0-<^^— C 5 H, 



I 

(CH 2 )2-NHS0 2 CH3 



H3C ^ CH C 2 H 5 



2. Preparation of Dyes for comparison (CD-2), (CD-3), and (CD-4) 

55 

[0401] Yellow azomethine dyes for comparison (CD-2), (CD-3), and (CD-4) were obtained in the same manner as 
in the section 1 "Preparation of a dye for comparison (CD-1) n in Comparative Example 1, except for replacing the 
coupler for comparison (C-1 ) with the following coupler for comparison (C-2) (Compound (XV) described in U.S. Patent 
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Coupler for comparison (C-2) 

(Compound (XV) described in U.S. Patent No. 3841880) 
o o 

N NH ~\>-OC 2 H s 

Coupler for comparison (C-3) 

(Compound (17) described in JP-A-52-82423) 

OuG. ~ 

N Y^NH-<[>-C0 2 C 16 H33 

I 

C 2 H 5 



Dye for comparison (CD-2) 




(CH2)2-NHS0 2 CH 3 
Dye for comparison (CD-3) 




{ 33 



I 



(CH2) 2 - N HS0 2 CH 3 
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Coupler for comparison (C-4) 

(CHahC-V^ NhH Q 
O^N^O CI 

(Compound (27) described in JP-A-10-198008) 

Dye for comparison (CD-4) 

Q o OCn 2 H25(n) 

N CI 

H3C ^.-C 2 Hs 

(CH 2 )2-NHS0 2 CH 3 

<Example 1> 

, Preparation o. ayes CD-D to (M). <D-ae>, (D-2S), <D-3,).o 10-34) 

W The ay . S <0,„o .0,0, . ,0,3, ,. ^^^SSfOTSSfS^ 

Mention were used, respectively, instead of the coupler for comp anson I O 1 , g n ^ cQup|er (g) was 

0 w : ereTn the coupler (1) was used, dye D-2 d * e D-2& wherein the 

used, dye D-4 wherein the coupler (31) was used, dyeD-26 wher »W P l ^ coup|er (59) was used, 

coupler (43) was used, dye D-31 where.n the coupler _(51) was was used , each 0 f which was the 

dye D-33 wherein the coupler (60) was used, 1 H-NMR (CDCI 3 , 200 MHz, TMS) the 

azomethine dye obtained from the dye-form.ng coupler of the P res « ntinv be|ow D . 1; i H - N MR, 10.22 (s, 1H), 
maxTmum absorption wave.ength (Amax ^7i 5 T 3 HW 16 d 1^ 6 97^, 1H). 6.65 (s, 1H), 6.43 (d, 1 H) 4 50 

3 H NMR, 10.30 (s, 1H), 8.57 (s, 1H) 7 98 (d (m, ^ ^ ^ ^ MB ( ._ ^ 

1H) 6.68-6.53 (m, 2H), 6.46 (d, 1H), 4.48 (t, 1 H), 4 20-370 (m. 7H ) d Xmax =439.4nm 
2 46-2.00 (m, 2H). 1-70-1.43 (m, 4H), 1.28-1 00 (m 1BH), 0.61 ( , 3H) M ^ > ^ (<J _ ^ ? 04 (d , 

D-4: 1H-NMR, 10.16 (s, 1H). 9 .01 1 (. 1H). 8 « (d 1H). 7-8 (d 10 (rn, 2H). 4.00 (s, 3H), 3.56 (s, 3H), 3.54-3.13 (m, 

---- * •* — (m ' 2H) ' 
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Me 



I N o OMe 



N C 2 H 5 

(CH2) 2 - N hso 2 CH 3 
C s H,,-t 



C s H,,-t 

(D_2) O u ^ 

N n nh-Q 

N 

H 3 C-Q 

N C 2 H 5 

(CH 2 ) Z - NHSOjCHj 



C 5 H„-1 
O O „_/=\ 

Mac-© Cl 



(CH2) 2 -NHS0 2 CH3 



(0-4) 0=1 £° 



O 

N" C 2 H 5 
i 

(CH2) 2 -NHS0 2 CH3 
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C 16 H 3 3 



yC 2 H 5 
(CH 2 ) 2 - NHS0 2 CH 3 



H ^ n . C2 h 5 



H ' C ^ N -C,H S 



(CH 2 ) 2 NHS0 2 CH 3 



C0 2 CuH29 
'(CH 2 )2-NHS0 2 CH 3 



CsHu-t 



(D-32) 




(CH2)2-NHS0 2 CH3 
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(D-33) 



10 



15 



C 5 H Ir t 

H 3 C-Q Cl 
N Ws 

(CH 2 ) 2 -NHS02CH3 



20 



25 



(D-34) 



O. -CgHu (n) 
0=0 0 0C8H, 7 {n) 

H 3 C-0 C ° 2C,4Hz9 
N-C 2 H 5 

fCH 2 ) 2 -NHS0 2 CH 3 
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Measurement of absorption spectrum> 

-n the following manner. "Ww Examp,e 1 and Example 1 , the absorption spectrum was measured 

(O-St 4 ) 1 1™;^ ">f D-4) and the dyes (D-1) to (D - 4) , (D . 26) (D . 28) 

ioiThe 10 d T h S0,Ve ^ ^ th6n ^^^^Z^^T 7 m ' °' «** -i'L washed 
101 wherein the dye for comparison (CD-1) was used a samnl ^ T V ' a ° etate ' to P re P are a sample solution 
was usee, a sample solution 103 wherein he Z tor 'ZSZ^J 0 * ^ ^r compa Ln (CD 2 
dve rnT ] ^ used > asa ^P'e solution lOS^^^^^r - ' a, ^" Mon 104 herein 
dye (D-3) was used, a sample solution 107 wherein the 21 ?n i was j used . * sample solution 106 wherein the 
(D-26 was used, a sample solution 109 wherein dye J^Tl uLd'a ' 3 108 the dye 

31) was used, a sample solution 111 wherein the dye S-£) 2s*LT ' SO ' Uti0n 110 wherein ^ (D- 

was used, a sample solution 113 wherein the dye (D -34^ was used a T"** S ° m ° n 112 Wherein the ^33) 
comparison (CD-4) was used, respectively. ' ^ and 8 Sam P le soltJtio " "4 wherein the dye for 

[0405] Each of the resultant sample solutions 101 to 11 a ■ 

visible absorption spectrum thereofwas Ce " ot 1 "<™ thttn-., and then the 

Corp to calculate the molecular extinction coefficienUhereof spectrophotometer made by Shimadzu 

[0406] Further, a dihedral angle C*1 N*2 C*3 CM ri«fin^ , 

.ation of the dihedral angle, mode, dyes T "~ CalCU,ated ' 
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dytSrcC^venTotgh ffiS^SSTS T" f ° 3 °' ,he Same « the convention,, 

.-on in production costs of the l^t-sensi^^iT ^ "* M h Sma " er ■"«-. -su.ting in Zetd UC 



<Test of fading resistance to an acid of dyes> 



cVes (D -1> to (0-4), (D . 26 , (D . 28) , (D , 1} , (D . 

ton o, ° Win9 ' T,anner W3S SUbj6Cted '° ,eSt °' fadin 9 resist ^e to an aS, 

'-/the^^^ 

a sampie so.ution 201 wherein the dye ^^ft^ t0 ^ ^ ^31) ,o (D 34) to ll a 7e 

companson (CD-2) was used, a sample soluZ 203 where inZ h^' 3 S8mple SOlUti ° n 202 wherein he dye for 

to?; 5 s r 7' which - - ~ as: siss^^^ — sssxs 

to 1.16. The temperature of the solution was kept at a constant Z! f °' * adjUSt the ? H of the resultant solution 
to each of the previously-prepared sample so.ution 20 t 2 A ST 7 ° f 6 ° ^ TH '' S buffer SOlution ^as added 
spectra of the so.ution immediately after the preparation IheZf w l ° a ' am ° UntW0uld be 25 ^' Visible absorption 
constanttemperatureof ^Cfor3^ rs , we rZZT^^lT ? S °' U,i0n ^ the stora 9 e thereof at a 
Corp. Thus, respective absorbances were calcu^ed a « ^ ultrav '°'^isible spectrometer made by Shimadzu 
[041 2J The ratio of the concentration oTtS *i 1 max.mum absorption wavelength. 

concentration of the dye in ^ ^2 he'fe l-fS^ ^ "'^resistance to an acid, to the 
calculated, us,ng the ratio of the absomance oMhe amp^ "eSl ?h! ° T T? ^ remaining ratio < % » — 
absorbance of the sample after the test of fadino ^ 3 nr t i x St ° f fading resis tance to an acid, to the 
of fastness of a dye to an acid. The ^s^ZTtZs ^ ^ ^ ^ US6d 38 an inde * f ° r -a.uat on 



Sample No. 



201 



202 



203 



Table 3 



Kind of coupler 



Coupler for comparison (C-1) 



Kind of dye 



CD-1 



Coupler for comparison (C-2) 



204 



205 



206 



Coupler for comparison (C-3) 



Coupler (1) 



Coupler (3) 



207 



208 



209 



210 



211 



212 



213 



214 



Coupler (5) 



Coupler (31) 



Coupler (41) 



Coupler (43) 



Coupler (51) 



Coupler (59) 



Coupler (60) 



CD-2 



CD-3 



Remaining ratio (%) 



20 



83 



D-1 



D-2 



81 



Remarks 



Comparative example 
Comparative example 



93 



D-3 



D-4 



D-26 



D-28 



D-31 



D-32 



Coupler (81) 



Coupler for comparison (C-4) 



D-33 



D-34 



CD-4 



97 



Comparative example 



This invention 



98 



92 



96 



97 



92 



95 



97 



93 



25 



This invention 



This invention 



This invention 



This invention 



This invention 
This invention 



This invention 



This invention 



This invention 



Comparative example 



10413, As js apparent from the resu( , s , Tab)e 3 ^ dyes Qbtajned ffom ^ ^ fo(mjng coup(ers ^ ^ ^ 
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invention were quite exceiient in fastness to an acid. Addi <* ^ 
cellent in fastness. 

.Con^e Examplo 2 > — - — - — " — " ' 



Potion 0, an .mulsifed aspersion - lh. coup* for comparison (C-1 ) 



75 
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irauuii ui an . 

t0414] into 1 0 m, of ethy. acetate were dissolved , o« I J of the coupler £»£2 
phosphate while heating. (This wi.l be referred to a a ^^^^ result ant admixture was heated to 
25 ml of water at room temperature, to swell the j'^^^ttw temperature of this gelatin solution was kept at 



. Preparation of a light-sensitive material for comparison 



11 euiui i wi >» 

[0415] The thus-obtained emulsified dispersion ,o( the ^P^^^^^^^^^ai^r 

as a light-sensitive material for comparison. 
(Composition of the coating solution) 



[0416] 



;™r,o™^ 



I3g 



10% Gelatin 

Emulsified dispersion 

of the coupler for comparison (C-1) 

Water 

4% Sodium i-hydroxy-3,5-dichloro-s-triazine aqueous 
solution 



28 g 

22 g 
37 ml 

5 ml 
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(Sensitizing dye B) 



w 



15 



I I 



SO," 



I 

(CH 2 ) 4 

S0 3 H-N(C 2 H 5 ) 3 
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(Sensitizing dye C) 



I 

(CH2) 4 
SO~ 



Br 

S0 3 H.N(C 2 H s ) 3 



comparison (C-5) P er '° r com Pa"son (C-4), and Emulsified Dispersion of Coupler for 

(C-2) (Compound (XV) described in US Palent No 8 J J^rP^IC-^^theCouplerforco. arisen 
described in JP-A-52-82423), the Coupler for companso ^ C C ° mpariS ° n (C " 3) < C °™P°"nd (17) 

the Coupler for comparison (C-5) (Compound flTSSS^jK^SS? °- 198008 >' 
panson (C-2) to (C-4) are the same as those used in S£j££ % The c ° u ^ s — 
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Coupler for comparison (C-5) 



5 





10 



(CH 2 ) 3 -^~^)— 



(t)C 5 Hn 



NHCO-CHO- 
C 2 H 5 



(t)C 5 H 



11 



15 



(Compound (6) described inJP-A-58-111943) 



20 2. Preparation of light-sensitive material for comparison 

[0418] Light-sensitive material samples 302, 303, 314, and 315 for comparison were prepared in the same manner 
as in the section 2 "Preparation of light-sensitive material for comparison" in Comparative Example 2, except for re- 
placing the emulsified dispersion of Coupler for comparison (C-1) with the emulsified dispersion of Coupler for com- 
25 parison (C-2) (Compound (XV) described in U.S. Patent No. 3,841 ,880), the emulsified dispersion of Coupler for com- 
parison (C-3) (Compound (17) described in JP-A-52-82423) : the emulsified dispersion of the Coupler for comparison 
(C-4) (Compound (27) described in JP-A-1 0-1 98008), and the emulsified dispersion of the Coupler for comparison (C- 
5) (Compound (6) described in JP-A-58-111 943), respectively. 

30 <Example 2> 

1 . Preparation of each of Emulsified Dispersions of Couplers (1), (3), (5), (31), (41), (43), (51), (59), (60), and (81) 

[0419] Each of emulsified dispersions of couplers according to of the present invention was prepared in the same 
35 manner as in the section 1 "Preparation of Emulsified Dispersion of Coupler for comparison (C-1)" in Comparative 
Example 2, except for replacing the coupler for comparison (C-1 ) with the foregoing exemplified couplers (1 ), (3), (5), 
(31), (41), (43), (51), (59), (60), and (81) of the present invention. 

2. Preparation of light-sensitive material of the present invention 



[0420] Light-sensitive material Sample 304 wherein the coupler (1) was used, Sample 305 wherein the coupler (3) 
was used, Sample 306 wherein the coupler (5) was used, Sample 307 wherein the coupler (31) was used, Sample 
308 wherein the coupler (41) was used, Sample 309 wherein the coupler (43) was used, Sample 310 wherein the 
coupler (51) was used, Sample 311 wherein the coupler (59) was used, Sample 312 wherein the coupler (60) was 
used, Sample 313 wherein the (81) was used, were prepared in the same manner as in the section 2 "Preparation of 
light-sensitive material for comparison" in Comparative Example 2, except for replacing the emulsified dispersion of 
the coupler (C-1) for comparison with the emulsified dispersions of the exemplified couplers (1), (3), (5), (31), (41), 
(43), (51), (59), (60), and (81) of the present invention, respectively. 

<Evaluation tests of Color-forming property and Color image fastness> 

[0421] Using samples 301 to 315, which were obtained in the foregoing Comparative Examples 2 to 3 and Example 
2, the evaluation tests of color-forming property and color image fastness were carried out in the following way. 
[0422] First, each of the samples was subjected to wedgewise exposure with a white light, and then subjected to 
color-development processing according to the processing steps shown below. 
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(Processing steps) 
[0423] 



Step 


Temperature 


Time 1 


Color developing 
Bleach-fixing 
Stabilization (1) 
Stabilization (2) 
Stabilization (3) 
Drying 


38.5 °C 
30 to 36 °C 
30 to 37 °C 
30 to 37 °C 
30 to 37 °C 
70 to 85 °C 


45 seconds 
45 seconds 
20 seconds 
20 seconds 
20 seconds 
70 seconds 



[0424] The respective ste 

carried out by immersing e£hV£^ the stabilization (1), ( 2 ) and (3) were 

mentioned conditions. following respective processing solutions under the above- 

(Color-developer in the color-developing step) 



Water 

Dimethylpolysiloxane-series surfactant (Silicone KF^1 a tw*A 

Chemical Co., Ltd.) l*»<cone KF351A (trade name), manufactured by Shin-Etsu 

Triethanolamine 

Ethylenediaminetetraacetic acid 

Sodium 4,5-dihydroxybenzene-1 ,3-disulfonate 

Potassium chloride 

Potassium bromide 

Triazinylaminostylbene-series fluorescent whitening agent 
(Hakkol FWA-SF (trade name), manufactured by Showa 
Chemicals Inc.) 
Sodium sulfite 

Disodium-N ) N-bis(sulfonatoethyl)hydroxylamine 
N-ethyl-N-(p-methanesulfonamidoethyl) 

-3-methyl-4-aminoaniline.3/2.sulfate.monohydrate 
Potassium carbonate 
Water to make 

pH (adjusted with potassium hydroxide 
and sulfuric acid at 25 °C) 

(Bleach-fixing solution in the ble ach-fixing step) 
Water ~~~~ 

Iron (III) ammonium ethylenediaminetetraacetate 
Ethylenediaminetetraacetic acid 

m-Carboxymethylbenzenesulfinic acid 
Nitric acid (67%) 

Imidazole 

Ammonium thiosulfate aq. solution (750 g/liter) 
Ammonium sulfite 
Potassium metabisulfite 
Water to make 

pH (adjusted with acetic acid and ammonia at 25 « 



800 ml 
0.1 g 

11.6g 
4.0 g 
0.5 g 
10.0g 
0.040 g 



2.5 g 
0.1 g 
8.5 g 

5.0 g 
26.3 g 
1000 ml 

10.15 



•C) 



(Stabilizing solution in the stabilization (1) to (3) steps) 



800 ml 

47.0 g 
1.4g 
8.3 g 

16.5 g 

14.6 g 
107 ml 
16.0g 

23.1 g 
1000 ml 
6.0 



Sodium chlorinated-isocyanurate 
Deionized water 



0.02 g 
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(continued) 



(Stabilizing solution in the stabilization (1) to (3) steps) 



(electroconductivity: 5 (iS/cm or less) 
pH 



1000 ml 
6.5 



30 



35 



40 



45 



50 



[0425] The processed samples 301 to 314 each colored yellow. Each of the light-sensitive material samples 304 to 
313 of the present invention exhibited higher Dmaxthan those of light-sensitive material samples 301 to 303 and 314 
10 for comparison. Further, in each of the samples of the present invention, a hue of the dye image was sharp. On the 
other hand, sample 315 generated a magenta color, resulting in no yellow dye image. 

[0426] Next, each of the processed samples 301 to 314 was subjected to a test of fading resistance to humidity and 
heat under the conditions of 80 °C and relative humidity of 70 %. 

[0427] The color density of each of samples before and after the test of fading resistance to humidity and heat was 
15 measured by means of TCD type densitometer made by Fuji Photo Film Co., Ltd. Further, a proportion of color density 
(rate of remaining density: %) before and after the test of fading resistance to humidity and heat at the point of 1.0 of 
color density was calculated. The rate of remaining density was used to evaluate the dye image fastness. 
[0428] Then, these samples were subjected to exposure to light in the condition of 14 day-illumination under a Xe 
light source of 100,000 lux (5-hour light/1 -hour dark intermittent illumination), to evaluate fastness of dye image. The 
20 results which were obtained are shown in Table 4. 
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10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



-Q 




Sd^ 

understood that an exceZ Ses 'to ith, w« !« T*"* eXCe " ent ' aS,neSS ,0 humidi, V and It is also 
nondiffusible group, respSefy 9 "™ ^"^ Part ' CUlar ' y ,he Case where R1 and R3 were a 
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<Example 3> 



[0430] After corona discharge treatment was performed on the surface of a paper support whose both surfaces were 
laminated with polyethylene, a gelatin subbing layer containing sodium dodecylbenzenesulfonate was formed on that 
5 surface. In addition, photographic constituting layers from the first layer to the seventh layer were coated on the support 
to make a silver halide color photographic light-sensitive material (sample 001 ) having the following layer arrangement. 
The coating solution for each of the photographic constituting layers were prepared as follows. 

(Preparation of Coating solution for First layer) 



[0431] 62 g of a yellow coupler (ExY), 8 g of a dye image stabilizer (Cpd-1), 4 g of a dye image stabilizer (Cpd-2), 8 
g of a dye image stabilizer (Cpd-3) and 2 g of a dye image stabilizer (Cpd-8) were dissolved in 23 g of a solvent (Solv- 
1) and 80 ml of ethyl acetate, and the resultant solution was added to 220 g of an aqueous 23.5 % by mass gelatin 
solution containing 4 g of sodium dodecylbenzenesulfonate. The resultant mixture was emulsified and dispersed by a 

'5 high speed stirring emulsifier (DISOLVER), followed by addition of water to prepare 900 g of emulsified dispersion A. 
[0432] Separately, a silver chlorobromide emulsion A (cubic, a 3:7 mixture (Ag molar ratio) of a large-size emulsion 
A with an average grain size of 0.72 urn and a small-size emulsion A with an average grain size of 0.60 urn The 
variation coefficients of grain size distributions of the large-size and the small-size emulsions were 0.08 and 0.10, 
respectively. Each emulsion consisted of silver halide grains in which 0.3 mole % of silver bromide was locally contained 

20 in a portion of the grain surface and the remainder was silver chloride) was prepared. 

[0433] To this emulsion were added blue-sensitive sensitizing dyes A, B and C shown below in 1 .4 X 10 -4 mole for 
the large-size emulsion and 1 .7 X 1 0 -4 mole for the small-size emulsion, per mole of silver halide, respectively. Chemical 
ripening of this emulsion was optimized by adding a sulfur sensitizer and a gold sensitizer. 

[0434] The emulsified dispersion A described above and this silver chlorobromide emulsion A were mixed and dis- 
25 solved to prepare a coating solution of the first layer having the following composition. The coating amount of each 
silver halide emulsion is represented by the coating amount of silver. 

(Preparation of Coating solutions for Second layer to Seventh layer) 

30 [0435] The coating solutions for the second layer to the seventh layer were prepared following the same procedures 
as for the coating solution of the first layer. 1-oxy-3 ; 5-dichloro-s-triazine sodium salt was used as a gelatin hardener 
in each layer. In addition, Ab-1 , Ab-2, Ab-3 and Ab-4 were added to each layer such that their total amounts were 1 5.0 
mg/rn 2 , 60.0 mg/m 2 , 5.0 mg/m 2 and 10.0 mg/m 2 , respectively. 



to 



35 



( a b — i ) Antiseptic 



(Ab-2) Antiseptic 



40 





45 



(Ab-3) Antiseptic 




0(CH 2 ) 2 OH 



50 



55 
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(A b — 4) Antiseptic 

HO O H 




NH, 



NH, 







Rl2 


a 


— CH 3 


; — NHCH 3 


b 


— CH 3 


NH, 


c 


— H 


— NH 2 


d 


— H 


— NHCH 3 



A mixture in 1:1:1:1 (molar ratio) of a, b, c, and d 

[0436] Forthesilverchlorobromideemulsionsoft 



sensitizing dyes were used 
Blue-sensitive emulsion layer 
[0437] 



r the respective light-sensitive emulsion layers, the following 



(Sensitizing dye A) 




(Sensitizing dye B) 

JOO 




fCH 2 ), 

so 3 _ 



S0 3 H • N(C 2 H S ) 3 
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(Sensitizing dye C) 

(CH 2 ) 4 




Br 



(CH 2 ) 4 



10 



15 



(The sensitizing dyes A, B, and C were added to the large-size emulsion in an amount of 1 .4 x 1 0/ 4 mol, respectively 
per mol of silver halide, and to the small-size emulsion in an amount of 1 .7 x 1 0* 4 mol, respectively per mol of silver 
halide.) 

Green-Sensitive Emulsion Layer 
[0438] 



20 



25 



(Sensitizing dye D) 




(CH 2 ) 2 



i 

SO 



30 



(Sensitizing dye E) 



35 



40 




S0 3 H • N(C :2 H 5 ) 3 



(Sensitizing dye F) 



50 




(The sensitizing dye D was added to the large-size emulsion in an amount of 3.0 x 10" 4 mol, and to the small-size 
emulsion in an amount of 3.6 x 10" 4 mol, per mol of the silver halide; the sensitizing dye E was added to the large- 
size emulsion in an amount of 4.0 x 10' 5 mol, and to the small-size emulsion in an amount of 7.0 x 10' 5 mol, per mol 
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of the silver halide; and the sensitising dye F 



and to the small-size emulsion 
Red-Sensitive Emulsion Layer 
[0439] 
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was added to the large-size emulsion 



« an amount of 2.8 x KH mol , per mo| of tne sj|ver ^ 



in an amount of 2.0 X" 10^ mol, 



10 



15 



(Sensitizing dye G) CH 3 CH 3 



CH- 




CH 




N 
I 

C 2 H S 



CH==( 




C S H 11 



CH-, 



20 



25 



30 



(Sensitizing dye H) 



C 5 H 5 h 



CH 




CH=< 



CH, 



o,s 




CH 3 



CH, 



40 



(Compound I) 



45 



50 



55 




HO3S 



P^. NH -^Q_ CH=CH 

S0 3 H 
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[0441] In addition, 1 -(3-methylureidophenyl)-5-mercaptotetrazole was added to the blue-sensitive emulsion layer, 
green-sensitive emulsion layer, and red-sensitive emulsion layer in amounts of 3.3 X 10/ 4 mole, 1.0 X 10* 3 mole, and 
5.9 X 10* 3 mole, respectively, per mole of silver halide. Further, the same compound was also added to the second 
layer, the forth layer, the sixth layer and the seventh layer in amounts of 0.2 mg/m 2 , 0.2 mg/m 2 , 0.6 mg/m 2 and 0.1 mg/ 
5 m 2 respectively. 

[0442] Also, 4-hydroxy-6-methyl-1 ,3,3a,7-tetrazaindene was added to the blue-sensitive emulsion layer, and green- 
sensitive emulsion layer in amounts of 1 X 10' 4 mole and 2 X 10' 3 mole, respectively, per mole of silver halide. 
[0443] Further, a copolymer of methacrylic acid and butyl acrylate (ratio by mass, 1:1; average molecular weight, 
200,000 to 400,000) was added to the red-sensitive emulsion layer in an amount of 0.05 g/m 2 
10 [0444] Further, a mixture (molar ratio 9:1) of disodium catechol-3,5-disulfonate and 2,6-bishydroxyamino-4-diethyl- 
amino-1 f 3,5-thazine was added to the second layer, the fourth layer and the sixth layer in an amount of 6 mg/m 2 , 6 
mg/m 2 and 18 mg/m 2 , respectively. 

[0445] Furthermore, to prevent irradiation, the following dyes (the number given in parenthesis represents the coating 
amount) were added to the emulsion layers. 



15 



20 



25 




SQ 3 Na 



30 



35 




CH 3 



CH 3 



40 



45 




50 



SO3K 



SO3K 
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C 2 H s 0 2 C CH-CH=CH-CH=*CH ,C0 2 C 2 H 6 




SO a K 




HCT N 



N 



S0 3 K 

(2 Omir/m 2 ) 



y O 

CH3NHCO CH-C H=C— CH-CH 





CONHCH 3 



C2 Omgr/m 2 ) 



(Layer Constitution) 



Support : ~ 




Polyethylene resin laminated paper 

{The polyethylene resin on the first layer side contained a white pigment (T.O,; content of 16 mass% 
44 ?S ,h l maSS%) ' a | f ' UOreSCent WhitSnin9 39ent (a m,XtUre of 4.4--bis(benzox^. stiZe and 

!l;!IiSS^^ ,I, ^ 0 ^^ mixed in a rali0 of 8/21 coment of 005 mass%) and a bluish ^ 




First Layer (Blue-Sensitive Emulsion Layer) " ' " ~ 




n w ^ e T U,Si ° n A (CUbiC ' 8 3:7 miXtUrS ° f 3 lar9e " si2e emu,sion A h *™g an average 

iTof Slirt Th T a ? 3 Sma ''" SiZe emUlSi ° n A haVjn9 an aVera9e 9 rain si2e of 0 60 ^ terms of 
mol of silver). The dev.at.on coefficients of the grain size distribution were 0.08 and 0 10 respectively 
Each emulsion had 0.3 mol% of silver bromide contained locally in part of the grain surface whose 
substrate was made up of silver chloride) 
Gelatin 

Yellow coupler (ExY) 
Color-image stabilizer (Cpd-1) 
Color-image stabilizer (Cpd-2) 
Color-image stabilizer (Cpd-3) 
Color-image stabilizer (Cpd-8) 
Solvent (Solv-1) 


0.26 

1.35 
0.62 
0.08 
0.04 
0.08 
0.02 
0.23 


Second Layer (Color-Mixing Inhibiting Layer) 




Gelatin 

Color-mixing inhibitor (Cpd-4) 
Color-mixing inhibiting auxiliary (Cpd-5) 


0.99 
0.09 
0.018 
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(continued) 



10 



15 



20 



25 



Second Lave r (Color-Mixing inhibiting Layer) 

Stabilizer (Upa-t» 
Color-mixing inhibitor (Cpd-7) 
Solvent (Solv-1) 
Solvent (Solv-2) 



Third Layer (Green-Sensitive E mulsion Layer) _ _ 

g.ain sized 0.46 n and a ^""^'"'.S ware 0.10 and 0.08, raapaali.al, 

substrate was made up of silver chloride) 
Gelatin 

Magenta coupler (ExM) 
Ultraviolet absorbing agent (UV-1) 
Ultraviolet absorbing agent (UV-2) 
Ultraviolet absorbing agent (UV-3) 
Ultraviolet absorbing agent (UV-4) 
Ultraviolet absorbing agent (UV-6) 
Color-image stabilizer (Cpd-2) 
Color-mixing inhibitor (Cpd-4) 
Stabilizer (Cpd-6) 
Color-image stabilizer (Cpd-8) 
Color-image stabilizer (Cpd-9) 
Color-image stabilizer (Cpd-10) 
Color-image stabilizer (Cpd-11) 
Solvent (Solv-3) 
Solvent (Solv-4) 
Solvent (Solv-5) 



30 



35 



40 



45 



0.13 
0.01 
0.06 
0.22 



0.14 



1.36 
0.15 
0.05 
0.03 
0.02 
0.03 
0.01 
0.02 

0.002 

0.09 

0.02 

0.03 

0.01 

0.0001 

0.11 

0.22 

0.20 



50 



55 



Fourth Layer (Color -Mixing Inhibiting Layer) 
Gelatin 

Color-mixing inhibitor (Cpd-4) 
Color-mixing inhibiting auxiliary (Cpd-5) 
Stabilizer (Cpd-6) 
Color-mixing inhibitor (Cpd-7) 
Solvent (Solv-1) 

Solvent (Solv-2) 

Fifth Layer (Red-Sensitive Emulsi on Layer) _ . 

T ^.orobromide e^sion C (cubic, a 1:4 fT^^^^tS^^^ 

substrate was made up of silver chloride) 
Gelatin 

Cyan coupler (ExC-2) 
Cyan coupler (ExC-3) 
Color-image stabilizer (Cpd-1) 
Stabilizer (Cpd-6) 
Color-mixing inhibitor (Cpd-7) 
Color-image stabilizer (Cpd-9) 



0.71 

0.06 

0.013 

0.10 

0.007 

0.04 

0.16 



1.11 

0.13 

0.03 

0.05 

0.05 

0.02 

0.04 
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10 



15 



20 



25 



30 



Fifth Layer (Red-Sensitive Emulsion Layer) 

r^i — : — 7 



(continued) 



Color-image stabilizer (Cpd-10] 
Color-image stabilizer (Cpd-14) 
Color-image stabilizer (Cpd-15) 
Color-image stabilizer (Cpd-16) 
Color-image stabilizer (Cpd-1 7) 
Color-image stabilizer (Cpd-18) 
Color-image stabilizer (Cpd-19) 
Solvent (Solv-5) 
Solvent (Solv-8) 
Solvent (Solv-9) 




35 



40 



45 



(E x Y) Yellow coupler 

A mixture in 60:40 (molar ratio) of 
ci 



(CH a ) 3 C-COCHCOMH 




OC 2 H 5 



NHCOCHO 



a 



xv jf C 3 H n (-t) 

C 2 H 6 

and 



50 



55 
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(CH 3 ) 3 C- 



;-COCHCONH— <|^^ 
O— {-CH 3 



C s H ni (t) 



NHCOCHO 
C^Hs 



w 



15 



20 



25 



30 



and 



35 



(Ex M) Magenta coupler 

A mixture in 60:40 (molar ratio) of 



(t)C,H 9 CI 




^Vh-NHC0(CH 2 ) 2 CO 2 C 14 H 2 9 



CH„ CI 



N 




N NH 



H_ ^-CHCH 2 NHCOCHO— {( ))— C 5 H n (t) 
CH, c sHi3 




40 



45 



(Exc-1) Cyan coupler 

A mixture in 15: 85 (molar ratio) of 



OH Cz H s 
CH 



50 




C s Hr,(t) 



*H nl O) 



and 
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OH 



C, -^^^NHCOC 15 H 31 (n) 



CI 



(Exc-2) Cyan coupler 




' C ° 2 -\ANiH C4H9(t) 




C 4 H 9 (i) 



£ x c — 3 ) Cyan coupler 

A mixture in 50:25:25 (molar ratio) of 



OH 



?2 H 5 



c, ^YS" NHC0 ^^°~^ > ~ c ' Hll(t) 

CI 



C,H S 



CsHn(t) 
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10 



15 



(Cpd-i) Color-image stabilizer 
— (CH 2 CH) n — 



CONHC 4 H 9 ("t) . ftftnnn 

number-average molecular weight 60,000 



20 



25 



30 



(c p d - 2 ) Color-image stabilizer 
CH^ CH 3 



OH 

CH 3 CH 



CH OH 



or 




.CH, 



CH 3 CH 3 



35 



40 



(cpd-3) Color-image stabilizer 



OCH^CH, OCH a cf^CH 2 OCH 2 CH-^CH 2 

,CH 3 ^ - CH ^ 



n _ 7 _ s (average value) 



50 



55 



(cod-4) Color-mixing inhibitor 

A mixture in 1:1:1 (molar ratio) of 



OH 



( t )C 8 H 17 ' 




C 8 H 17 (-t) 



OH 



OH 

t )c ls H 3 rY 

OH 



C 15 H 3n (t) 
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w 



15 



OH CH, 



CH 3 

C e H 13 OCO(CH 7 ) 3 C 




C(CH 2 ) 3 C0 2 C 6 H 1: 
CH, 



CH 3 OH 



( C d d - 5 ) Color-mixing inhibiting auxiliary 
H °-<Q^- co OC 16 H33(n) 



20 



25 



30 



35 



40 



45 



50 



55 



(C p d — 6) Stabilizer 



^CH 2 CH^CH^ 



number-average 

molecular weight 600 
m/ n = 1 0/90 



( C p d - 7 ) Co.or-mixing inhibitor (Cpd-8) Color-image stabilizer 

C l / C 16 H 33 (nJ 



N 



o 




(C p d - 9) 

Color-image stabilizer 
O 

x 

? OC 15 H 33 (n) 



(Cpd — 1 0) 

Color-image stabilizer 

SQ 2 H 



XT 



C0 2 C K H 



29 



COOC 2 H 5 
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(Cpd-1 1 ) 



w 



15 



C 13 H 27 CONH 




C,H 



v "3 



(CH 2 ) 2 NHS0 2 CH 3 



20 



25 



30 



35 



40 



(C p d — 1 2) 
OH 



CI 




OH 



C 16 H33(sec) 



(Cpd — 1 3) A mixture in 7:3 (molar ratio) of 

C 2 H S 

N.O,S-iM-CO J C^HC 4 H. and C, 3 H 27 CONH<CH 1 ) 3 -.f-CH 2 C0 2 - 

i 3 H 5 CH 3 



CH, 



45 



SO 



55 



(C p d - 1 4) 



CON 





HO) 



(C p d - 1 S ) 

A mixture in 1:1 (molar ratio) of 

,CONH 2 



0CH 2 CHC 3 H 17 





C S H 13 
CONH 2 

oc 16 H 3 3(n) 
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(C o d — l 6 ) 

.C0 2 H 



(C p d - 1 7) 




H 

N- -O 



OC i6H 33 (n) 




° c i 6 H 33 (n) 



(C p d — 1 8 ) 

CH 3 CH 3 

C s H 17 0— N 




CH 3 



v 7 OCO(CH,) s C0 2 
CH 3 CH 



CH-, 



N-OC 8 H l7 
CH 3 CH 3 



( C p d — 1 9 ) 



CH, 



CH 2 OCOC=CH 2 
CH 3 

C 2 H s-9-CH 2 OCOC=CH : 
CH 3 

CH 2 OCOC=CH, 



(UV-1 ) 

Ultraviolet absorbing agent 

HO C 5 H u (t) 



(UV-2) 

Ultraviolet absorbing agent 



HO 



C 5 H n1 (t) 




CH, 
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10 



CI 



(U V- 3) 

Ultraviolet absorbing agent 
HO C 4 H 9 (t) 



CU V-4) 
Ultraviolet absorbing agent 



C 4 H 9 (t) 



HO C 4 H 9 (t) 



C 4 H 9 (t) 




15 



20 



( u v — 5 ) Ultraviolet absorbing agent 
HO C 4 H 9 (sec) 

C 4 H 9 (t) 



25 



30 



35 



40 



( u v — 6 ) Ultraviolet absorbing agent 

OC 4 H 9 (n) 



OC 4 H 9 (n) 




OH N N 



(So I v — 1 ) 



45 



C 8 H 17 CH— 'CH(CH 2 )7C0 2 C 8 H 17 
a 



50 
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(So I v - 2) 

A mixture in 1:1 ( mass ratio) of 

aC0 2 C 4 H 9 (n) CH 2 C0 2 C 4 H 9 
and HO-c-co 2 c 4 H 9 

C0 2 C 4 H 9 (n) CH 2 C0 2 C 4 H 9 

(Solv-3) 
C 4 H 9 OCO(CH 2 ) 8 C0 2 C 4 H 9 

(Solv-4) 
0=P(OC 6 H 13 (n)) 3 

(So I v — 5) 




(So ! v-6) A mixture in 1:1 (mass ratio) of 
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(So I v — 7) 



10 



CO 2 C 10 H 21 (i) 

-CO,C 10 H 21 ( i ) 




CO 2 C 10 H 21 (i) 



15 



(Solv-8) 
C e H 17 OCO(CH 2 ) 8 C0 2 C 8 H 17 



20 



25 



30 



(So i v — 9) A mixture in 1:1 (mass ratio) of 



92 H 5 




,C0 2 CH 2 CHC 4 H 9 CH 2 C0 2 C 4 H 9 

and HO—C—CO z C 4 u s 
i 

X0 2 CH 2 CHC 4 H 9 CH 2 C0 2 C 4 H 9 



C 2 H 5 



[0447] Further, light-sensitive material 401 was made in the same manner as the silver halide color photographic 
35 light-sensitive material (001 ), except for replacing the yellow coupler (ExY) of the emulsified dispersion A for the first 
layer of the silver halide color photographic light-sensitive material (001 ) prepared as described above, with the coupler 
for comparison (C-1 ) which was used in the foregoing section 1 in Comparative Example 1 , in an equivalent amount. 
Likewise, light-sensitive material 402 was made in the same manner as above, except for replacing the yellow coupler 
(ExY) with the coupler for comparison (C-2) which was used in the foregoing section 2 in Comparative Example 1 , in 
40 an equivalent amount. Further, light-sensitive material 403 was made in the same manner as above, except for replacing 
the yellow coupler (ExY) with the couplerfor comparison (C-3) which was used in the foregoing section 2 in Comparative 
Example 1 , in an equivalent amount. Further, light-sensitive material 414 was made in the same manner as above, 
except for replacing the yellow coupler (ExY) with the coupler for comparison (C-4) which was used in the foregoing 
section 2 in Comparative Example 1, in an equivalent amount. Furthermore, light-sensitive materials (404) to (413) 
45 according to the present invention were made in the same manner as above, except for replacing the yellow coupler 
(ExY) with the dye-forming couplers (1), (3), (5), (31), (41 ) : (43), (51), (59), (60), and (81 ) of the present invention which 
were used in Example 1, in an equivalent amount, respectively. 

[0448] The average particle sizes of the thus-prepared yellow-coupter-containing oleophilic fine-particle dispersions 
each were in the range of 0.10 to 0.20 |xm. 
so [0449] The above-described light-sensitive material (001 ) was stored in the condition of 25°C-55%RH, for 1 0 days, 
and then, made into a roll with a width of 127 mm; the rolled light-sensitive material was exposed to light imagewise, 
using a mini-lab printer processor PP1258AR, trade name, manufactured by Fuji Photo Film Co., Ltd.; and then, the 
continuous processing (running test) in the following processing steps was carried out, until the replenishment reached 
to be equal to twice the color-development tank volume. 

55 
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Processing step 



Color development 
Bleach-fixing 

Rinse (1) 
Rinse (2) 
Rinse (3) 
Rinse (4) 



Temperature 



38.5 °C 

38.0 °C 
38.0 °C 
38.0 °C 
*38.0°C 
*38.0 °C 



Time 



45 sec 
45 sec 

20 sec 
20 sec 
20 sec 
30 sec 



Replenishment rate - 



45 ml 
35 ml 



121 ml 



• Replenishment rate per m 2 of the light-sensitive material to be processed 

was supplied ,o the rinse 4, ^^^^'ZZ^T^J^J^ ^^^ " e ™ ated «*» °"tained in that tank 
Permeated in the reverse osmosis module would ^ ZoZuZT.T »" ^ Water to b « 

control temperature tor 10 hours a day. (The rinse was made l ^ " 



[0450] The composition of each processing solution was as follows. 



(Color developer) 



Water " " 

Dimethylpolysiloxane-series surfactant (Silicone KF351 A/ trade name Shin- 

Etsu Chemical Co., Ltd.) 

Triethanolamine 

Ethylenediamine tetraacetic acid 

Sodium 4,5-dihydroxybenzene-1,3- disuifonate 

Potassium chloride 

Potassium bromide 

Triazinylaminostilbene-series fluorescent whitening agent (Hakkol FWA-SF/ 
trade name, Showa Chemical Industry Co., Ltd.) 
Sodium sulfite 

Disodium-N,N-bis(sulfonatoethyl) hydroxylamine 

N-ethyl-N-(p-methanesulfonamidoethyl)-3-methyl-4-amino-4-aminoaniline-3/2 
sulfate - 1 hydrate 

Potassium carbonate 

Water to make 

PH (25 °C/adjusted using potassium hydroxide and sulfuric acid) 



(Tank solution) 



800 ml 


800 ml 


0.1 g 


0.1 g 


11.6g 


11.6g 


4.0 g 


4.0 g 


0.5 g 


0.5 g 


10.0g 




0.040 g 


0.010 g 


2.5 g 


5.0 g 


0.1 g 


0.1 g 


8.5 g 


11.1 g 


5.0 g 


1 5.7 g 


26.3 g 


26.3 g 


1000 ml 


1 000 ml 


10.15 


12.50 



(Replenished 



(Bleach-fixing solution) 


(Tank solution) 


(Replenished 


Water 


800 ml 


800 ml 


Ammonium iron (III) ethylenediaminetetraacetate 


47.0 g 


94.0 g 


Ethylenediamine tetraacetic acid 


14g 


2.8 g 


m-Carboxymethylbenzenesulfinic acid 


8.3 g 


16.5 g 


Nitric acid (67%) 


16.5g 


33.0 g 


Imidazole 


14.6 g 


29.2 g 


Ammonium thiosulfate (750 g/l) 


107 ml 


214 ml 


Ammonium sulfite 


16.0g 


32.0 g 


Potassium metabisulfite 


23.1 g 


46.2 g 


Water to make 


1000 ml 


1000 ml 


pH (25 °C/adjusted using acetic acid and ammonia) 


6.0 


6.0 
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(Rinse solution) 


(Tank solution) 


(Replenished 


Sodium chlorinated-isocyanurate 

Deionized water (conductivity: 5 ^iS/cm or less) 

PH 


0.02 g 
1000 ml 

6.5 


0.02 g 
1000 ml 

6.5 



[0451] Then, each of the samples was subjected to gradation exposure using a sensitometer (Model FWH, produced 
by Fuji Photo Film Co., Ltd., whose light source had a color temperature of 3,200 °K) through three-color separation 
10 optical wedges for sensitometry. The exposure was carried out under the condition such that the exposure time was 
0.1 seconds and the exposure amount was 250 Ix ■ sec. 

[0452] Separately, the respective light-sensitive materials were subjected to the following scanning exposure. 
[0453] For the scanning exposure, a scanning exposure equipment shown in FIG. 1 in JP-A-9-1 97312 was used. 
About light sources, a semiconductor laser was used to obtain a 688-nm light source (R light). The semiconductor 

75 laser was combined with SHG to obtain a 532-nm light source (G light) and a 473-nm light source (B light). An external 
modulator was used to modulate the light quantity of the R light. The modulated light was caused to be reflected on a 
rotary polyhedron. Using the reflected light, each sample was subjected to scanning exposure while the sample was 
moved perpendicularly to the scanning direction. The scanning exposure was carried out at 400 dpi. The average 
exposure time was 8 x 10' 8 seconds per pixel. To suppress fluctuation in light quantity from the semiconductor laser, 

20 due to change in temperature, a Peltier element was used to make the temperature constant. 

[0454] Each of the exposed samples was processed with the foregoing running solution, and then evaluated in the 
same manner as the light-sensitive materials in Comparative Examples 2 to 3 and Example 2. 

[0455] From the results obtained, it was confirmed that each of the dye-forming couplers of the present invention 
exhibited a high color-forming property and each of the dyes formed from said couplers was excellent in both hue and 
25 fastness. 

<Example 4> 

[0456] A light-sensitive material was made in the same manner as Sample 1 01 in JP-A-1 1-305396, except that ExY- 
30 2 and ExY-3 in the 13th layer and the 14th layer of Sample 101 described in JP-A-1 1-305396 were replaced with the 
dye-forming coupler (3) of the present invention in an equivalent molar amount; a light-sensitive material was made in 
the same manner as Sample 101 in JP-A-1 1 -305396, except that ExY-2 and ExY-3 in the 13th layer and the 14th layer 
of Sample 101 described in JP-A-1 1-305396 were replaced with the dye-forming coupler (53) of the present invention 
in an equivalent molar amount; and a light-sensitive material was made in the same manner as Sample 101 in JP-A- 
35 1 1 -305396, except that ExY-2 and ExY-3 in the 1 3th layer and the 1 4th layer of Sample 1 01 described in J P-A-1 1 -305396 
were replaced with the dye-forming coupler (103) of the present invention in an equivalent molar amount. The light- 
sensitive materials thus obtained were exposed to light and subjected to development in the same manner as described 
in Example 1 of JP-A-1 1-305396, and it was confirmed that the processed light-sensitive materials were excellent in 
both color-forming property and hue. Further, the processed light-sensitive materials were evaluated under the fading 
40 conditions described in the foregoing Examples in the present specification, and excellent fastness to humidity and 
heat were confirmed. Especially, the color-forming coupler (103) was quite excellent in color-forming property. 

<Example 5> 

45 [0457] A light-sensitive material was produced in the same manner as Sample 1 07 in Example 1 in JP-A-1 1 -84601 , 
except that couplers C-5, C-6 and C-10, which were contained in the 13th layer and 14th layer of Sample 107, and C- 
6 and C-10, which were contained in the 15th layer of Sample 107 : were replaced by an equimole amount of the dye- 
forming coupler (3) of the present invention, respectively. A light-sensitive material was produced in the same manner 
as Sample 107 in Example 1 in JP-A-1 1 -84601 , except that couplers C-5, C-6 and C-10, which were contained in the 

so 13th layer and 14th layer of Sample 107, and C-6 and C-10, which were contained in the 15th layer of Sample 107, 
were replaced by an equimole amount of the dye-forming coupler (53) of the present invention, respectively. A light- 
sensitive material was produced in the same manner as Sample 107 in Example 1 in JP-A-1 1 -84601 , except that 
couplers C-5, C-6 and C-10, which were contained in the 1 3th layer and 1 4th layer of Sample 1 07, and C-6 and C-1 0, 
which were contained in the 1 5th layer of Sample 1 07, were replaced by an equimole amount of the dye-forming coupler 

55 (103) of the present invention, respectively. The thus-prepared light-sensitive materials were exposed to light, and 
subjected to development, in the same manner as described in the Example 1 of JP-A-1 1-84601 , and it was confirmed 
that these light-sensitive materials were excellent in color-forming property and hue. Further, the processed light-sen- 
sitive material was evaluated under the fading conditions as described in the above Examples in the present specifi- 
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<Example 6> 

(Preparation of Blue-sensitive Layer Emulsion A) 

and 1 n e „,h.,empera lu , e „M a r s Lf/ 60 .r £ J T . C 0 ""*"""' < x > <°-<"*» *»• «W successively, 

at the constant addition rate At this Le K frr m ™ h fl ® Ut '° n ° f NaC ' W6re 3dded 0ver 6 minutes 
as to give a concentration of 5 x To' S 5 J ^ ^ t0 the aqU60US solution of NaCI in the amount so 
doped'to the s.lTcMo ride grins °" *' t0ta ' ^ am ° Um ' S ° ^ the COmD °- d was 

[0459] Further, an aqueous solution of silver nitrate (0.2 mole) and an aqueous solution of NaCI ro 1 a mnlol a „, 

Li~ i "*Tzr*" r *'* "■ . 

Z^LZZ2lsZ7° UnCi 35 3 f, ° CCU,ant ^ 8dded 31 40 ° C ' - t° about 3.5, followed 



Compound X ch 3 

-n 



CH 3 



Compound Y 



-f<?H CH 



r r' 

\COONa COOH 



/n 




n and m each are an integer. 



[0462] To the desalted and washed emulsion, deionized gelatin and an aqueous solution of NaCI, and an aqueous 
solution of NaOH were added. Then, the temperature of the emulsion was elevated to 50 °C, and the pAg and pH of 
the emulsion were adjusted to 7.6 and 5.6, respectively. 

[0463] The resulting emulsion was a gelatin composition comprising cubic silver halide grains having a halogen 
composition of silver chloride (98.9 mole%), silver bromide (1 mole%) and silver iodide (0.1 mole%), average side 
length of 0.70 urn and coefficient of variation of the side length of 8%. 

[0464] The temperature of the above-mentioned emulsion grains was kept to 60 °C. Then, 2.5 x 10" 4 mole/Ag mole 
of spectral sensitizing dye-1 and 2.0 x 10"* mole/Ag mole of spectral sensitizing dye-2 were added. Further, 1x10-5 
mole/Ag mole of thiosulfonic acid compound-1 was added. Then, a fine grain emulsion containing a doped iridium 
hexachloride, and having a halogen composition of silver bromide (90 mole%) and silver chloride (1 0 mole%) and an 
average grain size of 0.05 ,im, was added and ripenedfor 10minutes. Further, a fine grain emulsion containing having 
a halogen composition of silver bromide (40 mole%) and silver chloride (60 mole%). and an average grain size of 0 05 
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fim, was added and ripened for 1 0 minutes. Thus, the fine grains were dissolved, so that the silver bromide content of 
the cubic host grains increased up to 1 .3 mole, and iridium hexachloride was doped in an amount of 1 x 1 0' 7 mole/Ag 
mole. 

[0465] Successively, 1 x 10' 5 mole/Ag mole of sodium thiosulfate and 2 x 10" 5 mole/Ag mole of gold sensitizer-1 
5 were added. Immediately after that, the temperature of the emulsion was elevated to 60 °C and the emulsion was 
ripened at the same temperature for 40 minutes, and then cooled to 50 °C. Immediately after cooling, mercapto com- 
pounds -1 and -2 were added so as to give a concentration of 6 x 10' 4 mole per mole of Ag, respectively. Then, after 
ripening for 1 0 minutes, an aqueous solution of KBr was added so as to give a concentration of 0.008 mole based on 
silver, and ripened for 10 minutes. Thereafter, the temperature of the emulsion was lowered to room temperature to 
10 leave to stand it. 

[0466] Thus, high-speed emulsion A-1 was prepared. 

[0467] Cubic grains having an average side length of 0.55 u.m and coefficient of variation of the side length of 9% 
were prepared by the same preparation method as with emulsion A-1 , except that the temperature during grain for- 
mation was changed to 55 °C. 

75 [0468] Spectral sensitization and chemical sensitization were performed in the same manner as above, except for 
correcting the sensitization amounts so as to meet the specific surface area (according to the ratio of the side lengths 
0.7/0.55 = 1 .27 times). Thus, the low-speed emulsion A-2 was prepared. 



20 



Spectral sensitizing dye-1 



25 




S0 3 H-N(C 2 H 5 ) 3 



30 



Spectral sensitizing dye- 2 



35 




(tpH 2 ) 4 

so 3 




S0 3 H-N(C 2 H 5 ) 3 



40 



Thiosulfonic acid compound-1 



45 




50 



Mercapto compound-1 Mercapto compound-2 

/T^V^^e. CH3NHCONH 
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Gold sensitizing dye-1 

Me 



w 



N-N 



Me 



Me 



75 



20 



(Preparation of Green-sensitive Layer Emulsion C) 

(Sensitizing dye D) 



25 



30 




CH=<( 




S0 3 H 



35 



40 



(Sensitizing dye E) 





45 



50 



55 



Lm,?ln AS t0 'n e ^ rain ^ 3Vera9e ie " 9th ° f the "H^P"* emulsion and average side length of the low-speed 
Z S r^eT °' 3 ° ^ reSPSC,iVely - C ° emCiem ° f Varia,i ° n ° f thS Side ,e ^h of these emuS 

^n 1 ^T 5 "^ D W9S add6d 10 the ' arge 9rain Si2e emulsion and lhe sma » size emulsion in an amount 

to fhe Ira ^ ** ^ ^ ^ °' SHVer haMde ' Beside - Sensitizing dye E was added 

to the large gram size emuls,on and the small grain size emulsion in an amount of 4.0 x 10* mole and of 7 0 x 10-5 
mole, per mole of silver halide, respectively. Uxl ° 



(Preparation of Red-sensitive Layer Emulsion E) 



[0472] Red-sensitive high-speed emulsion E-1 and Green-sensitive low-speed emulsion E-2 were prepared by the 
same preparation conditions as with the above-mentioned emulsions A-1 and A-2, except that the temperature during 
grain formation was lowered and sensitizing dyes were changed as described below. 
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5 



10 



15 



20 




[0473] As to the grain size, average side length of the high-speed emulsion and average side length of the low-speed 
25 emulsion were 0.38 jam and 0.32 |o.m, respectively. The coefficient of variation of the side length of these emulsions 
was 9% and 10%, respectively. 

[0474] Each of sensitizing dye G and H was added to the large grain size emulsion in an amount of 8.0 x 1 0* 5 mole, 
and to the small grain size emulsion in an amount of 10.7 x 10~ 5 mole, per mole of silver halide, respectively. 
[0475] Further, 3.0 x 10' 3 mole of the following compound (I) was added to the red sensitive layer per mole of silver 
30 halide, respectively. 



(Compound I) 




Preparation of Coating solution for First layer 

[0476] 57 g of a yellow coupler (ExY), 7 g of a dye image stabilizer (Cpd-1), 4 g of a dye image stabilizer (Cpd-2), 7 
g of a dye image stabilizer (Cpd-3) and 2 g of a dye image stabilizer (Cpd-8) were dissolved in 21 g of a solvent (Solv- 
1) and 80 ml of ethyl acetate, and the resultant solution was added to 220 g of an aqueous 23.5 % by mass gelatin 
solution containing 4 g of sodium dodecylbenzenesulfonate. The resultant mixture was emulsified and dispersed by a 
high speed stirring emulsifier (DISOLVER), followed by addition of water to prepare 900 g of emulsified dispersion A. 
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5 were prepared following the same procedures as for 
me sodium salt (H-1), (H-2), and (H-3) were used as 
nd Ab-4 were added to each layer such that their total 



• emulsions A-1 and A-2 were mixed and dissolved to 
composition. The coating amount of each emulsion is 



(H — i ) Hardener 



Ck^NL.CI 




ONa 

(used in 1 .4% mass ratio per gelatin) 

(H-2) Hardener 

CHf=CHS0 2 CH 2 CONH(j;H 2 
CH 2 =CHS0 2 CH 2 CONHCH 2 

(H-3) Hardener 

CH 2 =CHS0 2 CH 2 CONHCpH 2 

<fH 2 

CH 2 =CHS0 2 CH 2 CONHCH 2 
A b - l ) Antiseptic ( a b - 2 ) Antiseptic 




O 




(Ab-3) Antiseptic 

0(CH 2 ) 2 OH 
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(a b — 4 ) Antiseptic 






Rn 


Rl2 


a 


— CH 3 


— NHCH 3 


b 


— CH 3 


— NH 2 


c 


— H 


— NH 2 


d 


— H 


— NHCH 3 



NH? 



A mixture in 1 :1 :1 :1 (molar ratio) of a, b, c, and d 



[0479] Further, 1-(3-methylureidophenyl)-5-mercaptotetrazole was added to the second layer the forth layer, the 
sixth layer and the seventh layer in amounts of 0.2 mg/m 2 , 0.2 mg/m 2 , 0.6 mg/m 2 and 0.1 mg/m 2 respectively. 
[0480] Also, 4-hydroxy-6-methyl-1 ,3,3a, 7-tetrazaindene was added to the blue-, and green-sensitive emulsion layers 
in amounts of 1 X 1 0 -4 mole and 2 X 1 0* 4 mole, respectively, per mole of silver halide. 

[0481 ] Further, a copolymer latex of methacrylic acid and butyl acrylate (ratio by mass. 1:1; average molecular weight, 
200,000 to 400,000) was added to the red-sensitive emulsion layer in an amount of 0.05 g/m 2 . 

[0482] Further, disodium catechol-3,5-disulfonate was added to the second layer, the fourth layer and the sixth layer 
in an amount of 6 mg/m 2 , 6 mg/m 2 and 18 mg/m 2 , respectively. 

[0483] Furthermore, to prevent irradiation, the following dyes (the number given in parenthesis represents the coating 
amount) were added. 



NaOOi 




S0 3 Na 
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^N-<J=H-CH=CH 
CH, 




(2mg/ m 2) 



C 2 H 5 OOC.CH-CH^CH-CH=CH .COOC 2 H 5 



K0 3 S 




KQ 3 S 



XJ 



(3 me/m 2 ) 



ex. 



(7 mg/m!) 



KOoS' 



K0 3 S' 



(Layer Constitution) 

fh^L r T h h L COmP °? i,i0n ° f 6aCh ' ayer iS Sh ° Wn below - The numbers show coating amounts (g/m?) In the case of 
the silver halide emulsion, the coating amount is in terms of silver. 



Support ~~ " ■ ■ — 




Polyethylene resin laminated paper 

{The polyethylene resin on the first layer side contained a white pigment (T,0 2 ; content of 16 mass% 
f^° n o^x mass%) - a f '"orescent whitening agent (4.4-.bis(5-methylbenzoxazolyl)stilbene - content 
te 292 ^S} 3 b,UiSh ^ (Ultramarine; COntent of 033 mass% )> an amount of polyethylene resin 




First Layer (Blue-Sensitive Emulsion Layer) 




A silver chlorobromide emulsion A (gold and sulfur sensitized, cubic, a 3:7 mixture of a large-size emulsion 

A-1 and a small-size emulsion A-2 (in terms of mol of silver)) 

Gelatin 

Yellow coupler (ExY) 
Color-image stabilizer (Cpd-1) 


0.24 

1.25 
0.57 
0.07 
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(continued) 



10 



15 



20 




25 



30 



Gelatin 

Color-mixing inhibitor (Cpd-4) 
Color-image stabilizer (Cpd-5) 
Color-image stabilizer (Cpd-6) 
Color-image stabilizer (Cpd-7) 
Solvent (Solv-1) 
Solvent (Solv-2) 
Solvent (Solv-5) 



35 



40 



45 



Third^yer(Gr^^ '■ — Z hiTTr3^ixtutToF7^ emulsion 

C-1 and a small-size emulsion C-2 (in terms of mol of s.lver)) 
Gelatin 

Magenta coupler (ExM) 
Ultraviolet absorbing agent (UV-A) 
Color-image stabilizer (Cpd-2) 
Color-mixing inhibitor (Cpd-4) 
Color-image stabilizer (Cpd-6) 
Color-image stabilizer (Cpd-8) 
Color-image stabilizer (Cpd-9) 
Color-image stabilizer (Cpd-1 0) 
Color-image stabilizer (Cpd-1 1) 
Solvent (Solv-3) 
Solvent (Solv-4) 
Solvent (Solv-5) 




Gelatin 

Color-mixing inhibitor (Cpd-4) 
Color-image stabilizer (Cpd-5) 
Color-image stabilizer (Cpd-6) 
Color-image stabilizer (Cpd-7) 

Solvent (Solv-1) 

Solvent (Solv-2) 

Solvent (Solv-5) 



0.46 
0.15 
0.14 
0.003 
0.002 
0.09 
0.02 
0.01 
0.01 
0.0001 
0.09 
0.18 
0.17 



55 



Fifth Laver (Red-Sensitive Emulsion Layer) — — — 

Fifth Layers ^7^1^^^ emulsion 

A silver chlorobromide emuls,on E (gold and ™toTWM<m 
E-1 and a small-size emulsion E-2 (in terms of mol of silver)) 
Gelatin 

Cyan coupler (ExC-1) 
Cyan coupler (ExC-2) 
Cyan coupler (ExC-3) 
Ultraviolet absorbing agent (UV-A) 
Color-image stabilizer (Cpd-1) 



0.68 
0.06 
0.011 
0.08 
0.04 
0.02 
0.07 
0.065 



0.16 

0.95 

0.023 

0.05 

0.17 

0.055 

0.22 



175 



NSDOCID <EP 1246006A2_L> 



EP 1 246 006 A2 



(continued) 




(ExY) Yellow coupler 



CI 



<CH^CO ? HCONH^Q ^ 
°Y N yO X — < 



NHC09HO-KQ^c 5 H„(t) 
C 2 H 5 



( E x M) Magenta coupler 

A mixture in 40:40:20 (molar ratio) of 
(t)C 4 Hgpl 

N NH 




NHCO(CH 2 ) 2 C0 2 C 14 H 29 (n) 
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(t)C 4 Hfl P 1 




NHCOCH 2 0(JCH. C9Hi7(n) 
O 



CH 3 P 



N 




N NH 



t NHCOQHO 
CH 3 C 6 H 13 (n) 



(fHCHaNHCOC^ 



( E x C — 1 ) Cyan coupler 

C 4 H 9 (t) 



NC C0 2 " 




CH, 
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(ExC-2) Cyan coupler 
)H <p 2 H 5 



Civ 



A^NHCOCHO-p_ CsHii(t) 



C 2 H S C 5 H u (t) 
CI 



(Ex c-3) Cyan coupler 
OH 

C, N^^ NH COC 15 H 31 (n) 

C2H5 y""^ 
CI 




p NC C0 2 

CH 3 OC— <■ ■* 



N-C0 2 < k X...p4H 9 (t) 



CHaOC-^ "N" X NH 

O N=/ 



-CH 3 

C 4 H 9 (t) 



* C - 5 ) Cyan coupler 

IHCOCHO-Yf jV-( 
ZHf^T C 5 H 1t (t) 



CI 




CI 
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(c p d - i ) Color-image stabilizer 

— <CH 2 CH) n — 

CONHC 4 H 9 ( 1 ) 

number-average molecular weight 60,000 



(Cpd-2) Color-image stabilizer 
CH^ ^CH 3 
5H CM OH 

CH 3 CH 3 

(C p d - 3 ) Color-image stabilizer 

? CH 2 c£cH 2 OCH 2 cfccH 2 OCH 2 c£cH 2 



n = 7 ~ 8 (average value) 
(Cpd-4) Color-mixing inhibitor 

)H 




(Cpd-5) Color-image stabilizer 
HQ ^Q~ CQ 2 C 16 H 33 (n) 
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(C p d - 6 ) Color-image stabilizer 

CH 

-(CH 2 CH) m -(CH 2 C) n — 



O o 



number-average molecular weight 600 



(Cpd-7) 

Color-image stabilizer 



(Cpd-8) 

Color-image stabilizer 
C 3 H 7 0^^ C V CH 3 



C 3 H 7 Q 




OC 3 H 7 



(C p d -9) 

Color-image stabilizer 



°C 16 H 33 (n) 
CI 




(Cpd-i o) 

Color-image stabilizer 



C 14 H 29 0C0' 



$0 2 H 

XX 



C0 2 C 14 H 



29 



C0 2 C 2 H 5 
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(C p d - 1 1 ) 

CI CH 3 



C 13 H 27 CONH 




C2H5 

(CH2) 2 NHS0 2 CH 3 




(Cpd-1 3) Surfactant 

A mixture in 7:3 (molar ratio) of 



^Hs CH 3 

CH 2 C0 2 CH 2 CHC 4 H 9 Ci3H27C oNH(CH2) 3 -N^CH 2 C0 2 - 

Na0 3 S-CH-C0 2 CH 2 CHC 4 H 9 J CH;J 
40 C 2 H 5 



(Cod-1 4) (Cpd-1 5) 





OCH 2 tpHC 8 H 17 
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(C Dd - 1 6) 

-C0 2 H 




°C 16 H33(n) 



(Cpd-i 7) 

H 



sH 33 (n) 



(C p d - i 8) 

CHg p^ 3 

C e H 17 0-N 




09< CH 2 )B90-/)N- OCeH 



CH 3 CH 3 



(C p d - 1 9) 

Color-mixing inhibitor 



0)C e H 



17 



o 



OH 



c aH 17 (t) 



CH 3 CH 3 



(Cpd-20) 

9 f H 3 

CH 2 OC-C=CH 2 

I P CH 3 

C 2H s -C-CH 2 OC-C-CH 2 

CH 2 OC-C=CH 2 



(So I v — l ) 



C e H 17 CH 7 CH(CH 2 ) 7 C0 2 C e H 
O 



(So I v - 2) 
p 

17 (n)C 4 H 9 OC-CH 2 
O 

(n)C 4 H 9 OC-C-OH 
p I 

(n)C 4 H 9 OC-CH 2 



(So I v - 3) 
C 4 H g OC(CH 2 ) e COC 4 H s 



(So I v-4) 
0=P(OC e H 13 (n)) 3 
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(SO I V - 5) 



CH 3 

CHCH 3 \ 



to 



(So I v- 7) 

;O 2 C l0 H 2 i(i) 

^CO 2 C 10 H 21 (") 

)O 2 C 10 H 21 (i) 



15 



20 



(So I v — 8 ) 

,co 2 --^~iP) 




CO 



25 



30 



(S 1 - 4) 

CH3.OH 

5=° 




35 



40 



45 



50 



55 
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10 



15 



20 



25 



30 



35 



40 



^nf 1 *, (UV-2) 

Ultrav.ole^bsorbing agent Ultraviolet absorbing agent 



(U V- 3) 



CI 

(UV-5) 




U,travio.et absorbing agent Ultraviolet absorbjng ggent 



C 4 H 9 (t) 



O 



( U V - 6 ) Ultraviolet absorbing agent 
H H y C 4 H 9 (t) 

(CH2) 2 C0 2 C 8 H 17 
( U V - 7 ) Ultraviolet absorbing agent 

>C 4 H 9 (n) 



OC 4 H 9 (n) 



C 4 H 9 (t) 



(n)C 4 H 9 0 




OC 4 H 9 (n) 



55 



UV-A : A mixture of UV-1 /UV-2/UV-3=7/2/2 (mass ratio) 

UV-B : A mixture of UV-1 /UV-2/UV-3/UV-5/UV-6=l 3/3/3/5/3 (mass ratio) 

UV-C : A mixture of UV-l/UV-3=9/l (mass ratio) 

[0485] Processing method used in this example is presented below. 
Processing A 
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processing (running test) was performed until an accumulated replenisher amount of color developer in the processing 
steps presented below reached two times the tank volume of a color developer. The processing with the resulting 
running processing solution was named processing A. 



Processing step 


Temperature 


Time 


Replenisher amount* 


Color development 


38.5 °C 


45 sec 


45 ml 


Bleach-fixing 


38.0 °C 


45 sec ! 


35 ml 


Rinse (1) 


38.0 °C 


20 sec 




Rinse (2) 


38.0 °C 


20 sec 




Rinse (3)** 


38.0 °C 


20 sec 




Rinse (4)** 


38.0 °C 


20 sec 


121 ml 


Drying 


80 °C 







10 



15 



20 



(Note) 

• Replenisher amount per m 2 of the light-sensitive material to be processed. 

" A rinse cleaning system RC50D (trade name), manufactured by Fuji Photo Film Co.. Ltd., was installed in the rinse (3), and the rinse solution was 
taken out from the rinse (3) and sent to a reverse osmosis membrane module (RC50D) by using a pump. The permeated water obtained in that tank 
was supplied to the rinse (4), and tho concentrated water was returned to the rinse (3). Pump pressure was controlled such that the water to be 
permeated in the reverse osmosis module would be maintained in an amount of 50 to 300 ml/min. and the rinse solution was circulated under 
controlled temperature for 10 hours a day. The rinse was made in a tank counter-current system from (1) to (4). 

[0487] The composition of each processing solution was as follows. 



(Color developer) 


(Tank solution) 


(Replenisher) 


Water 


800 ml 


800 ml 


Fluorescent whitening agent (FL-1) 


22 g 


5.1 g 


Fluorescent whitening agent (FL-2) 


0.35 g 


1.75 g 


Triisopropanolamine 


8.8 g 


8.8 g 


Polyethylenegrycol (average molecular weight: 300) 


10. Og 


10.0 g 


Ethylenediamine tetraacetic acid 


4.0 g 


4.0 g 


Sodium sulfite 


0.1 0g 


0.20 g 


Potassium chloride 


10.0g 




Sodium 4,5-dihydroxybenzene-1 ,3- disulfonate 


0.50 g 


0.50 g 


Disodium-N,N-bis(sulfonatoethyl) hydroxylamine 


8.5 g 


14.0 g 


4-amino-3-methyl-N-ethyl-N-(p- methanesulfonamidoethyl) aniline • 3/2 sulfate 


4.8 g 


14.0 g 


• mono hydrate 






Potassium carbonate 


26.3 g 


26.3 g 


Water to make 


1000 ml 


1 000 ml 


pH (25 °C/adjusted using sulfuric acid and potassium hydroxide) 


10.15 


12.50 



25 



30 



35 



40 



45 



50 
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(Bleach-fixing solution) 


(Tank solution) 


(Replenisher) 


Water 


800 ml 


800 ml 


Ammonium thiosulfate (750 g/l) 


107 ml 


214 ml 


m-Carboxymethylbenzenesuifinic acid 


8.3 g 


16.5 g 


Ammonium iron (III) ethylenediaminetetraacetate 


47.0 g 


94.0 g 


Ethylenediamine tetraacetic acid 


1.4 g 


2.8 g 


Nitric acid (67%) 


16.5g 


33.0 g 


Imidazole 


14.6 g 


29.2 g 


Ammonium sulfite 


16.0 g 


32.0 g 


Potassium metabisulfite 


23.1 g 


46.2 g 


Water to make 


1000 ml 


1000 ml 


pH (25 °C/adjusted using nitric acid and aqua ammonia) 


6.5 


6.5 
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10 



(Rinse solution) 



Sodium chlorinated-isocyanurate 
PH^^cr 816 ' ( ° 0ndUCtiVlty: 5 ^ S/cm or ,es *) 



FL-J 



(Tank solution) 



0.02 g 
1000 ml 

6.5 



(Replenished 



0.02 g 
1000 ml 
6.5 



HO 

HOH 2 CHCH 2 CHN 



N 
>— N 

Na0 3 SH 2 CH 2 CHN 




,S0 3 Na 
CH=CI 
Na0 3 ; 



OH 




NHCH 2 CHCH 2 OH 
NHCH 2 CH 2 SOaNa 



20 



25 



30 



FL-2 

S0 3 Na 

GV HN 

(HOH2CH 2 C) 2 N 



CH 



Na0 3 S 




Na0 3 S 




NH 

N(CH 2 CH 2 OH) 2 



S0 3 Na 



35 



40 



FL-3- 

H(OH 2 CH 2 C) 2 HN 



-N 

Na0 3 SH 2 CH 2 CHN 
SR-1 




,SO a Na 
CH=CH 
NaO a S' 




NH 



NH(CH z CH 2 0) 2 H 



.N 



N- 



NHCHaCHjSOaNa 



45 



55 



(HOH 2 CH 2 C) 2 N 



Na0 3 SH 2 CH 2 CHN 



N(CH 2 CH 2 OH) 2 



NHCH 2 CH 2 S0 3 Na 



[0488] Next, samples 502 and 503 were Dreoai-Pri hw tho oo m „ 

samp,e 501 . except that the yellow coupler ITtlT^r^T^ T f ^ ^ abo — tioned 
3), respectively. V WBS re P ,aced w,th couplers for comparison (C-2) and (C- 
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[0489] Further, samples 504 to 516 were prepared by the same preparation method as with sample 501 , except that 
both amounts of the silver halide emulsion and the yellow coupler in the first layer were reduced to 70 mole% to the 
originals and in addition, the yellow coupler was replaced with the compounds of the present invention. 

Coupler for comparison (C-2) 

(Compound (XV) described in U.S. Patent No. 3841880) 



10 



15 



20 



25 



30 



35 




OC2H5 



Coupler for comparison (C-3) 

(Compound (17) described in JP-A-52-82423) 



a 



0w 0 

X Y' ,CH 3 
N 0 





i y ^nh— %_J— CO2C16H33 

C2H5 



[0490] Yellow couplers that were used in the samples 501 to 516 in this example and relative coating molar ratios 
thereof are shown in Table 5. 

40 [0491 ] The prepared samples were left to stand under the conditions of 25 °C and 55 % RH for 1 0 days after coating, 
and they were exposed and processed. A running processing was performed using sample 501 in accordance with 
the above-described processing A. Thereafter, each sample was exposed and processed, to obtain a color print with 
using the thus-obtained running solution. 



(Evaluation of Color-forming property and Color reproducibility) 



[0492] A sensorial evaluation with the naked eye revealed that the samples containing the yellow coupler of Ihe 
present invention attained a hue having high saturation with reduced magenta or cyan contamination in the yellow color. 
[0493] The maximum color densities (Dmax) of the samples in this example are shown in Table 5. 

50 

(Evaluation of Fastness to light) 

[0494] The above-described samples having developed yellow dye image were exposed to xenon light (1 00,000 lux 
xenon light irradiation apparatus) through a ultraviolet cut filter whose transmittance at 370 nm was 50 %, and a heat- 
55 cut filter. Densities of the samples after irradiation for 28 days in the area exhibited the yellow density of 2.0 before 
irradiation, were measured. Fastness to light was evaluated by the remaining rate of density (%). The thus-obtained 
results are shown in Table 5. 
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(Evaluation of Fastness to hea, and humidity under darkness) 



2.0 before reservation, were measured. Fastness ZZatTZ^ f "1 ^ eXhibi,6d ,he vellow de n*% °f 
rate o, density (%). The thus-obtained resuits a^e shown " I Table 5^ Und6rdarkness was evaluated by the remaining 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



188 



EP 1 246 006 A2 



w 



15 



20 



25 



30 



35 



40 



45 



50 



CO 

> 

CO 

E 



in 

-Q 



co 

CO c 
3 



CD 

9- ca 
E x 
o 

a 



0) 

CO CL 

co E 1 

CL CO 

£ >< 



CO 

1 2 

CO CD 
E X3 
CL) 



— co ^ 

~ CO 

if) a ^ 

£ E w 

CD .= c 

C CO CD 

« E*o 

ca cd 

u- cc 



E 55 

3 c 

E 0 

^ o 



X 

to 
E 

a 



CO CD O 

o £ 

a i I 

CD C ° 



So 

CL 

3 T3 
O C 
O ZJ 

It 

0) o 
> O 



o 
a> 

Cl 

E 

CO 
CO 



CM 

ao 



CO 



CvJ 



>■ 



o 
to 



CD 



CO 
CD 



Si 1 » 

CL CO 

E x 
o <*> 

a 



CD 



CO 



in 



CO 



CM 
6 



CM 
O 

m 



CO 

■ 

O 



CO 

o 
in 



CO 



CM 



CL 
3 
O 

a 



o 
in 



a> 

CL 
3 
O 

a 



CM 



03 

CL 
3 
O 

O 



CD 



0) 
CL 
3 
O 

a 



CM 



0) 
CL 
3 
O 

a 



0) 
CL 
D 
O 

O 



CL 

3 

o 
O 



CO 



CM 



j0> 
CL 
3 
O 

O 



_CD 
CL 
3 
O 

a 



CL 

3 
O 

O 



CD 
CL 
3 
O 

O 



CL 
3 
O 

O 



0) 
CL 
3 
O 

O 



55 [0496] The above-described test results are summarized below. 

[0497] The light-sensitive materials of the present invention provided sufficient color density, even though both 
amounts of the coupler and the silver halide emulsion were respectively reduced to 70 mole% of those in the compar- 
ative samples. Consequently the light-sensitive materials of the present invention are useful to save resources such 
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any of the ye..ow couplers of ,n TTT* ^ ^ dem <™<* that 
darkness. Beside, the results of fastness to liaht shownTn SETS' ' faSt " eSS t0 heat and humidit V ""der 

formulae (I) and (II) according to the presen TentZ ZlT^ dem ° nS rated ^ am ° n9 C0U P lers Wntad by 
anilido moiety, a tong-chain a.koxy group a ^^^^^T^^^^^^^^ 
stituent at the ortho-position of the arvl arouoT an 9 P * "* ° Xy 9r ° UP (with a structure havin 9 • sub- 

stituent a. the ortho-position o the S a Z and ho l h 9r ° UP ' " 9 '° Up (W " h 8 Structure ha ™9 a sub- 

2- P osition of the ani.'do moiety, me2S Tool or ^S^T^ ^ 31 *• P ° Siti ° n ° ther than 

these coupiers are especial referred ZS^IESXZ^^ * ^ * ^ • 

<Example 7> (The numbers of compounds are the same as those in Example 6.) 
Sp^ 

shown below. Evaluation was performed fn th sam ~ r a ■= W ' th ^ layer (2) haVi " 9 the c ° Wtion 
invention) similar to those in ^^J^Z^S^^ ^^"^ (eff6CtS 0f ,he P resent 

to the present invention ,hS "S^-sensitive materials in this example according 



Fifth Layer (2) 



Gelatin 

Cyan coupler (ExC-1) 
Cyan coupler (ExC-3) 
Cyan coupler (ExC-4) 
Cyan coupler (ExC-5) 
Color-image stabilizer (Cpd-1 ) 
Color-image stabilizer (Cpd-6) 
Color-image stabilizer (Cpd-7) 
Color-image stabilizer (Cpd-9) 
Color-image stabilizer (Cpd-1 0) 
Color-image stabilizer (Cpd-1 4) 
Color-image stabilizer (Cpd-1 5) 
Color-image stabilizer (Cpd-1 6) 
Color-image stabilizer (Cpd-1 7) 
Color-image stabilizer (Cpd-1 8) 
Color-image stabilizer (Cpd-20) 
Ultraviolet absorbing agent (UV-7) 
Solvent (Solv-5) 



<Example 8> (The numbers of compounds are the same as those in Example 7.) 



0.10 

1.11 

0.02 

0.01 

0.11 

0.01 

0.01 

0.06 

0.02 

0.04 

0.01 

0.01 

0.12 

0.01 

0.01 

0.07 

0.01 

0.01 

0.15 



SIS 7 ? L Were ° btalned f ° ,l0Wing the Same P rocedu ^s as for the samples in Example 7 except 
that he samples used ,n Example 7 were used and the processing A was replaced with the processing B shown bebw 
Evaluate was performed ,n the same manner as in Example 6, and results (effects of the present fnvenZ^^ 
!nvenlV n " "™ ^ ^ and ° f thiS example according to the present 

Processing B 

[0500] The above-described light-sensitive material samples were processed to a 127 mm width roll-like form They 

Znr 396 "^ e i ,P K° Sed ,0 N9ht thr ° U9h 8 ne9atiVe fHm havin9 an avera9e densit y usi "9 a test processor made by 
remodeling a mm,-lab printer processor PP350 (trade name), manufactured by Fuji Photo Film Co Ltd so that a 
processing time and temperature could be changed. A continuous processing (running test) was performed until an 
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accumulated replenisher amount of color developer used in the following processing steps became two times the tank 
volume of a color developer tank. Then, a processing using the resulting running processing solution was named 
processing B. 



Processing step 


Temperature 


Time 


Replenishment rate* 


Color development 


45.0 °C 


20 sec 


45 ml 


Bleach-fixing 


40.0 °C 


20 sec 


35 ml 


Rinse (1) 


40.0 °C 


8 sec 




Rinse (2) 


40.0 °C 


8 sec 




Rinse (3)** 


40.0 °C 


8 sec 




Rinse (4)** 


38.0 °C 


8 sec 


121 ml 


Drying 


80 °C 


1 5 sec 





10 



15 



20 



* Replenishment rate per m 2 of the light-sensitive material to be processed. 

** A rinse cleaning system RC50D (trade name), manufactured by Fuji Photo Film Co., Ltd., was installed in the rinse (3), and the rinse solution was 
taken out from the rinse (3) and sent to a reverse osmosis membrane module (RC50D) by using a pump. The permeated water obtained in that tank 
was supplied to the rinse (4), and the concentrated water was returned to the rinse (3). Pump pressure was controlled such that the water to be 
permeated in the reverse osmosis module would be maintained in an amount of 50 to 300 ml/min, and the rinse solution was circulated under 
controlled temperature for 10 hours a day. The rinse was made In a four-tank counter-current system from (1) to (4). 



[0501] The composition of each processing solution was as follows. 





(Color developer) 


(Tank solution) 


(Replenisher) 




Water 


800 ml 


800 ml 


25 


Fluorescent whitening agent (FL-3) 


4.0 g 


8.0 g 




Residual color reducing agent (SR-1) 


3.0 g 


5.5 g 




Triisopropanolamine 


8.8 g 


8.8 g 




Sodium p-toluenesulfonate 


10. 0g 


10.0 g 


30 


Ethylenediamine tetraacetic acid 


4.0 g 


4.0 g 




Sodium sulfite 


0.10g 


0.10 g 




Potassium chloride 


10. Og 






Sodium 4,5-dihydroxybenzene-1 ,3- disulfonate 


0.50 g 


0.50 g 




Disodium-N,N-bis(sulfonatoethyl) hydroxylamine 


8.5 g 


14.0 g 


35 


4-amino-3-methyl-N-ethyl-N-(p- methanesulfonamidoethyl) aniline- 3/2 
sulfate-mono hydrate 


7.0 g 


19.0 g 




Potassium carbonate 


26.3 g 


26.3 g 




Water to make 


1000 ml 


1000 ml 


40 


pH (25 °C/adjusted using sulfuric acid and potassium hydroxide) 


10.25 


12.6 



(Bleach-fixing solution) 


(Tank solution) 


(Replenisher) 


Water 


800 ml 


800 ml 


Ammonium thiosulfate (750 g/l) 


107 ml 


214 ml 


Succinic acid 


29.5 g 


59.0 g 


Ammonium iron (III) ethylenedtaminetetraacetate 


47.0 g 


94.0 g 


Ethylenediamine tetraacetic acid 


1.4g 


2.8 g 


Nitric acid (67%) 


17.5 g 


35.0 g 


Imidazole 


14.6 g 


29.2 g 


Ammonium sulfite 


16. Og 


32 .0 g 


Potassium metabisulfite 


23.1 g 


46.2 g 


Water to make 


1000 ml 


1000 ml 


pH (25 °C/adjusted using nitric acid and ammonia) 


6.00 


6.00 
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(Rinse solution) 


(Tank solution) 


(Replenished 


Sodium chlorinated-isocyanurate 

Deionized water (conductivity: 5 u.S/cm or less) 

pH (25 °C) 


0.02 g 
1000 ml 
6.5 


0.02 g 
1 000 ml 

6.5 



<Example 9> 
Support 



[0502] A support used in the present example was prepared with the below shown method. 
1) First Layer and Undercoat Layer 

[0503] The two surfaces of the 90 thick polyethylenenaphthlate support were subjected to glow discharae treat 
ment under the conditions of processing atmospheric pressure: 2.66 x 1 0 Pa; H 2 Q partial pressure in 
vapor: 75%; discharge frequency: 30 kHz; output: 2500W; and processing intensity: O.SkV-A. ^1^2^^ 
one surface of the support was coated with a coating solution having the following composition 7o t^'C i S 
to g.ve a coating amount of 5 ml/m 2 , by a bar coat method described in JP-B- 58 4589 



A dispersion liquid of conductive fine particles (1 0 % aqueous dispersion of Sn0 2 /Sb 2 0 5 particles 

Secondary aggregate, whose average particle diameter was 0.05 urn, composed of particles 

whose primary particle diameter was 0.005 ujti.) 

Gelatin 

Water 

Polyglycerolpolyglycidyl ether 

Poly(polymerization degree 20)oxyethytene sorbitan mono-laurate 



50 mass parts 



0.5 mass part 
49 mass parts 
0.16 mass part 
0.1 mass part 



[0504] Further, after coating the first layer, the polyethylenenaphthlate (PEN) support was wound around a stainless 
steel core of 20 cm in diameter and given a thermal history by heating at 110 -C (Tg of PEN support 11 9 °C) for 48 
hours^Thus, an annealing treatment was completed. The other surface of the support opposite to the first layer was 
coated with a coating solution having the following composition as an undercoat layer for an emulsion so as to give 
a coating amount of 1 0 ml/m 2 by using a bar coat method. 



Gelatin ~ 

Salicylic acid 

Resorcine 

Poly(polymerization degree 10)oxyethylene nonylphenylether 

Water 

Methanol 

n-Propanol 



1 .01 mass part 
0.30 mass part 
0.40 mass part 
0.11 mass part 
3.53 mass parts 
84.57 mass parts 
10.08 mass parts 



[0505] Further, the second layer and the third layer described later were coated on the first layer in this order. At last, 
the color negative light-sensitive material having the composition described later was multicoated on the opposite side! 
so that a transparent magnetic recording medium with a silver halide emulsion was prepared. 

2) Second Layer (Transparent magnetic recording layer) 



(i) Dispersion of magnetic substance 



[0506] 1100 mass parts of Co-coated Y-Fe 2 0 3 magnetic substance (average major axis length: 0.25 urn, S BET : 39 
m 2 /g, He: 6.56 x 10 4 A/m, o s : 77.1 A m 2 /kg, or: 37.4 A m 2 /kg), 220 mass parts of water, 165 mass parts of silane 
coupling agent [3-(poly(polymerization degree 1 0)oxyethynyl)oxypropyl trimethoxysilane] were added and well mixed 
by means of an open kneader for 3 hours. The resulting roughly dispersed viscous liquid was dried at 70 °C for a day 
to remove water. Thereafter, a heat treatment was performed at 1 10 °C for 1 hour to prepare surface-treated magnetic 



192 



EP 1 246 006 A2 



fo^T Further, a mixture having the foi.owing formation was kneaded again by means of an open kneader for 4 
hours. 

[0508] The above-mentioned surface-treated 
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magnetic particles 


855 g 


Diacethylcellutose 


25.3 g 


Methylethylketone 


136.3 g 


Cyclohexanone 


136.3 g 



10509] Further, a mixture having the foilowing formation was fine.y dispersed at 2,000 rpm by means of a sand mi.. 
(1/4 G sand mill), for 4 hours. 1 mm^-g.ass beads were used as a media. 



The above kneaded solution 


45 g 


Diacethylcellulose 


23.7 g 


Methylethylketone 


127.7 g 


Cyclohexanone 


127.7 g 



[0510] Further, an intermediate solution containing a magnetic substance was prepared according to the following 
formulation. 

(ii) Preparation of intermediate solution containing a magnetic substance 
[0511] 



The above-described magnetic substance finely dispersed solution 

Diacethyl cellulose solution (Solid content: 4.34 %, Solvent: methylethylketone/cyclehexanone=1/1) 
Cyclohexanone — 



674 g 
24280 g 
46 g 



[0512] These were mixed and stirred by a dispersing means (Disper) to prepare an "intermediate solution containing 
^iT t Caution of a-alumina abrasive having the following formulation for use in the present invention 
was prepared. 

[a] Sumicorundum AA-1 .5 (average primary particle diameter of 1 .5 urn, specific surface area of 1 .3 m*/g, trade name, 
manufactured by Sumitomo Chemical Co., Ltd.) 



[0514] 



Preparation of particle dispersion solution 



Sumicorundum AA-1 .5 (trade name, manufactured by Sumitomo Chemical Co., Ltd.) 
Silane coupling agent KBM 903 (trade name, manufactured by Shinetsu silicone Co.) 
Diacetyl cellulose solution (solid content 4.5%, solvent: methyl ethylketone/cyclohexanone = 1/1) 



152 g 
0.48 g 
227.52 g 



[0515] The mixture having the above formulation was finely dispersed by means of a sand mill (1/4 G), at the rate 
of 800 rpm, for 4 hours. As a media, zirconia beads having a diameter of 1 mm* were used. 

[b] Colloidal silica particle-dispersed solution (fine particles) 

[0516] "MEK-ST" (trade name) manufactured by Nissan Chemical Industries Ltd. was used 

[051 7 This was a dispersed solution of colloidal silica having average primary particle d.ameter of 0.01 5 urn in methyl 
ethyl ketone as a dispersion medium, and the solid content of the colloidal silica was 30 /o. 
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(iii) Preparation of second layer coating solution 
[0518] 



1/1) 



IT ? i V6 *,f V Crit>ed ma9ne " C substenc e-containing intermediate solution " 

cZZ~lZ7 SO ' Uti0n (S °' id C ° n,ent 4 5% " S0 ' Vent: methy ' ^one/cyclohexanone 
Collo.dal s.Mca d.spers.on solution [MEK-ST] [dispersion solution b] (solid content 30%) 
Sum,corundum AA-1 .5 dispersed solution [dispersion solution a] 

MHI.onate MR-400 (trade name, manufactured by Nippon Polyurethane Co L td 1 , ,• , 

content 20%, diluting solvent: methyl ethylketonLycLexanone 1/1 ) (S °" d 
Methyl ethyl ketone ' 
Cyclohexanone 



1 9053 g 
264 g 
128 g 
12g 
203 g 

170 g 
170 g 



magnetic layer was 1 .0 ,m. ^ 9 ^ **** WaS P erformed « 1 10 -C. The thickness of the dried 

3) Third Layer (a layer containing a higher fatty acid ester lubricant) 

(i) Preparation of undiluted dispersion solution containing a lubricant 

[0520] Solution A presented below was dissolved bv heatina at 1 on °r thq r M 

B, and then the resultant mixture was dispersed by means of a hiah oreLurl h " ***** * S °^° n 

dispersion solution containing a lubricant. 9 PfeSSUre hom ogeni2er to prepare an undiluted 

Solution A 

[0521] 



The compound shown below C 6 H 13 CH(OH)(CH 2 ) 10 COOC 50 H 101 
The compound shown below n-C 50 H 101 O(CH 2 CH 2 O) 16 H 
Cyclohexanone 



399 mass parts 
171 mass parts 
830 mass parts 



Solution B 
[0522] 



Cyclohexanone 



8600 mass parts 



(ii) Preparation of spherical inorganic particle dispersion solution 

[0523] Spherical inorganic particle dispersion solution [d] was prepared according to the following formulation. 
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. _ 93.54 mass parts 

Isopropyl alcohol 

Silane coupling agent KBM 903 

(trade name, manufactured by Shinetsu 
silicone Co . ) 

compound 1-1: (CH 3 0) 3 Si- (CH 2 ) 3 -NH 2 ) 

5.53 mass parts 

, , 2.93 mass parts 

Compound l 

Compound 1 ^ 2 h 5 o 

nC 4 H 9 - CH- CH 2 OC— ^H-S0 3 Na 

20 nC 4 H9-CH-CH 2 OC-CH 2 

C 2 H 5 O 

SEA HOSTER KEP 50 88.00 mass parts 

(amorphous spherical silica having an average grain 
diameter of 0.5 um; trade name, manufactured by NIPPON 

30 

SHOKUBAI CO. , LTD- ) 

The mixture having the above-mentioned formulation 
was stirred for 10 minutes. Then, the following was 
further added. 



40 



Diacetone alcohol 252.93 mass parts 



spherical inorganic particles was completed. 

(iii) Preparation of a dispersion solution containing spherical organic high molecular particles 
so [0525] A dispersion solution [c2] containing spherical organic high molecular particles was prepared according to 



the following formulation. 



55 



XC99-A8808 (trade name, manufactured by Toshiba Silicone Co., Ltd, spherical cross-linking 

polysiloxane particles having an average grain size of 0.9 jim) 

Methylethylketone 

Cyclohexanone (Solid content 20 %, Solvent: methylethylketone/cyclohexane = 1/1) 



60 mass parts 

1 20 mass parts 
1 20 mass parts 
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[0526] An ultrasonic homogenizer SONIFIER 450 ttrart* „= m 

disperse the resultant mixture solution for 9 hr>Zc.SS"l"-™ !J? a a ed b * BRANSON Co., Ltd.) was used to 
spherical organic high-molecular particles was compSS 9 °" ^ ^ * SO ' Ution c2 of 

(iv) Preparation of Third Layer Coating Solution 



Diacetone alcohol 
Cyclohexanone 
Ethyl acetate 

The aforementioned dispersion solution [c1] of SEA HOSTER KEP 50 

^TZTn™ T" S0,Uti ° n [C2J ° f SPheriCa ' ° r9aniC ^ m0,ecu «- P-tW« 
ByS 0 t a l manUfaCtUred * 3M Co " Ltd.. solid content 50%, Solvent: Ethyl acetate) 
BYK310 (trade name, manufactured by BYK Chem Japan Co., Ltd, So.id content- S%) 



5950 g 
176 g 
1700 g 
53.1 g 
300 g 
2.65 g 
5.3 g 



4) a coating of light sensitive layers 

TcZ ne^S ,aySr " ,0,, ° Wing C ° mP0Siti0n Wer6 "PP"* ^ the obtained bacxing layer to prepare 

(Composition of light sensitive layers) 



First layer (First halation preventing layer) 




Black colloidal silver 

Silver iodobromide emulsion (0.07 jim) 

Gelatin 

ExM-1 

ExC-1 

ExC-3 

Cpd-2 

F-8 

HBS-1 
HBS-2 


Silver 0.122 

Silver 0.01 

0.919 

0.066 

0.002 

0.002 

0.001 

0.001 

0.050 

0.002 


Second layer (Second halation preventing layer) 




Black colloidal silver 1 

Gelatin 

ExF-1 

F-8 

Solid dispersion dye ExF-7 
HBS-1 


Silver 0.055 

0.425 

0.002 

0.001 

0.120 

0.074 


Third layer (intermediate layer) 




ExC-2 
Cpd-1 

Polyethyl acrylate latex 


0.050 
0.090 
0.200 
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(continued) 





Third layer (intermediate layer) 






riDo i 


0.100 


5 


vji t; i mi 1 1 


0.700 




Fourth layer (low-speed red light-sensitive emulsion layer) 






Em-D 


Silver 0.577 




Em-C 


Silver 0.347 


10 


ExC-1 


0.188 




ExC-2 


0.011 




ExC-3 


0.075 




ExC-4 


0.121 


15 


ExC-5 


0.010 


ExC-6 


0.007 




ExC-8 


0.050 




ExC-9 


0.020 




Cpd-2 


0.025 


20 


Cpd-4 


0.025 




I JX/-P 

\J V £. 


0.047 




UV-3 


0.086 




UV-4 


0.018 


25 


HBS-1 


0.245 


HBS-5 


0.038 




Gelatin 


0.994 




Fifth layer (medium-speed red light-sensitive emulsion layer) 




30 


Em-B 


Silver 0.431 




Em-C 


Silver 0.432 




ExC-1 


0.154 




ExC-2 


0.068 




ExC-3 


0.018 


35 


ExC-4 


0.103 




ExC-5 


0.023 




ExC-6 


0.010 






ft ft 1 R 
U.U 1 D 


40 


ExC-9 


0.005 


Cpd-2 


0.036 




Cpd-4 


0.028 




HBS-1 


0.129 


45 


Gelatin 


0.882 


Sixth layer (high-speed red light-sensitive emulsion layer) 






Em-A 


Silver 1.108 




ExC-1 


0.180 




ExC-3 


0.035 


50 


ExC-6 


0.029 




ExC-8 


0.110 




ExC-9 


0.020 




Cpd-2 


0.064 


55 


Cpd-4 


0.077 




HBS-1 


0.329 




HBS-2 


0.120 
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(continued) 

Sixth layer (high-speed red light-sensitive emulsion layer) 



Seventh layer (intermediate layer) 

Cpd-1 ~~ 
Cpd-6 

Solid dispersion dye ExF-4 
HBS-1 

Polyethyl acrylate latex 
Gelatin 

Eighth layer (layer which gives an interlayer effect to red light sensitive layer) 



Em-J 


Silver 0.153 


Em-K 


Silver 0.153 


Cpd-4 


0.030 


ExM-2 


0 120 


ExM-3 


0.016 


ExM-4 


0.02S 


ExY-1 


0.016 


ExY-4 


0.036 


ExC-7 


0.026 


HBS-1 


0.218 


HBS-3 


0.003 


HBS-5 


0.030 


Gelatin 


0.610 



Ninth layer (low-speed green light-sensitive emulsion layer) 



Em-H 


Silver 0.329 


Em-G 


Silver 0.333 


Em-I 


Silver 0.088 


ExM-2 


0.378 


ExM-3 


0.047 


ExY-1 


0.017 


ExC-7 


0.007 


HBS-1 


0.098 


HBS-3 


0.010 


HBS-4 


0.077 


HBS-5 


0.548 


Cpd-5 


0.010 


Gelatin 


1.470 



Tenth layer (medium-spe ed green light-sensitive emulsion layer) 

Silver 0.457 
0.032 
0.029 
0.029 
0.007 
0.010 
0.012 
0.010 
0.065 
0002 



0.094 
0.369 
0.030 
0.049 
0.088 



Em-F 

ExM-2 

ExM-3 

ExM-4 

ExY-3 

ExC-6 

ExC-7 

ExC-8 

HBS-1 

HBS-3 
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(continued) 



10 



15 



20 



25 



Tenth l ayer (medium-speed green ^ ht-sensitive emulsion layer) 
' " HBS^4 

HBS-5 

Cpd-5 

Gelatin 



Eleventh layer (high-speed green light-sensitive emulsion layer) 



Em-E 

ExC-6 

ExC-8 

ExM-1 

ExM-2 

ExM-3 

ExM-4 

ExY-3 

Cpd-3 

Cpd-4 

Cpd-5 

HBS-1 

HBS-3 

HBS-4 

HBS-5 

Polyethyl acrylate latex 
Gelatin 



30 



35 



40 



Twelfth layer (yellow filter layer) 



Cpd-1 

Solid dispersion dye ExF-2 
Solid dispersion dye ExF-5 
Oil-soluble dye ExF-6 
HBS-1 
Gelatin 



Thirteenth layer (low-speed blue light-sensitive emulsion layer) 



45 



50 



55 



Em-0 

Em-M 

Em-N 

ExC-1 

ExC-7 

ExY-1 

ExY-2 

ExY-4 

Cpd-2 

Cpd-3 

HBS-1 

HBS-5 

Gelatin 



Fourteenth layer (high-speed blue light-sensitive emulsion layer) 



Em-L 
ExY-2 
ExY-4 



0.020 
0.020 
0.004 
0.446 



Silver 0.794 

0.002 

0010 

0.013 

0.011 

0.030 

0.017 

0.003 

0.004 

0.007 

0.010 

0.148 

0.003 

0.020 

0.037 

0.099 

0.939 



0.094 
0.070 
0.010 
0.010 
0.049 
0.630 



Silver 0.112 

Silver 0.320 

Silver 0.240 

0.027 

0.013 

0.002 

0.890 

0.058 

0.100 

0.004 

0.222 

0.074 

1.553 



Silver 0.714 
0.211 
0.068 
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(continued) 



Fourteenth layer (high-speed blue light-sensitive 




[0531] In addition to the above ingredients, in order to i 



-mm salts, iridium salts and rhodium salts. 



pressure, mildew-proofing property bacteria oronfinn processin 9 suitability, resistance to 

layer properiy contained K toW ^ ^^ " d ^ ^ 

(Preparation of Dispersion of Organic Solid Dispersed Dye) 

[0532] ExF-2 in the 1 2th layer was dispersed by the following method. 



Wet cake of Ex2-F (containing 17.6 mass % of water) 

Sodium octylphenyldiethyoxymethane sulfonate (31 mass % aqueous solution) 

F-1 5 (7 % aqueous solution) 

Water 

Total 



(The pH of the mixture is adjusted to 7.2 with NaOH) 



2.800 kg 
0.376 kg 
0.011 kg 
4.020 kg 
7.210 kg 



f05 f S ? e S,Urf7 haVln9 the above - des cribed composition was roughly dispersed with stirrinq bv a dissolve *tirrpr 
and then d.spersed by an agitator mil, LMK-4 under the conditions of round speed- 1 0^fSS™ am unt 6 S 

^i^o2Sn SPerS ' 0n S PartiC,6S ° btajned - An 3Verage Partide dia ™ ter of the Ana 

Ss watS TJ«TI*° nS ° f EXf V 4 an i E f " 7 ^ ° btainSd - The aV6rage Dartic,e dia ™^ of these dye 
S C S H WaS 0-28 and 0.49 urn, respect.vely. ExF-5 was dispersed according to the micro precipitation dispersion 

pi?wl Cr o^ 1 ° f EUr ° Pean Patem 549 ' 489 * An ^ ^ theSZ 
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35 



40 



45 



50 



55 



Name of 
Emulsion 


Average 
amount of 
iodine (mole 

%) 


Sphere- 
equivalent 
diameter* 
dim) 


Aspect ratio 


Circle- 
equivalent 
diameter** (u^m) 


Thickness of 
particle (u.m) 


Shape 


Em-A 


4 


0.92 


14 


d. 


0.14 


Tabular 


Em-B 


5 


0.8 


12 


1 .0 


0.13 


Tabular 


Em-C 


4.7 


0.51 


7 


U.OD 


0.12 


Tabular 


Em-D 


3.9 


0.37 


2.7 


n a 


0.15 


Tabular 


Em-E 


5 


0.92 


14 




0.14 


Tabular 


Em-F 


5.5 


0.8 


12 


I .D 


0.13 


Tabular 


Em-G 


4.7 


0.51 


7 


U.OD 


0.12 


Tabular 


Em-H 


3.7 


0.49 


3.2 


0.58 


0.18 


Tabular 


Em-I 


2.8 


0.29 


1.2 


n o"7 

0.27 


\J.C\J 


Tabular 


Em -J 


c 
o 


0.8 


12 


1.6 


0.13 


Tabular 


Em-K 


3.7 


0.47 


I 3 


0.53 


0.18 


Tabular 


Em-L 


5.5 


1.4 


9.8 


2.6 


0.27 


Tabular 


Em-M 


8.8 


0.64 


5.2 


0.85 


0.16 


Tabular 


Em-N 


3.7 


0.37 


4.6 


0.55 


0.12 


Tabular 


Em-O 


1.8 


0.19 








Cubic 



• Sphere-equivalent diameter is a diameter of a sphere whose area is equivalent to that o. an individual silver halide grain. 
- Cirole-equivalent diameter is a diameter o. a oirole whose area is equivalent to that o. an individual silver hal.de grain. 

rosasi In Table 6 emulsions A to C were spectrally sensitized by adding an optimal amount of each of spectrally 
sensing dyefl i 3 especL.y, and they were also optimally goid-sensitized, sulfur-sensitized and se.enium- 
Z£S Emulsions E to G were spectrally sensitized adding an optimal amount of each of spectrally sensing 
dyesi^ 

In J was spectrally sensitized adding an optimal amount of each of spectrally sensrt.z.ng dyes 7 to 8. espect^ 
adVu^ 

addino an optimal amount of each of spectrally sensitizing dyes 9 to 11 , respectively, and further optimally gold sen 
Sized sulfu^Tenstoed and selenium sensitized. Emulsion O was spectrally sensitized adding an optimal amount of 
S dyes 10 to 12, respectively, and further optimally ^^^^^ g 

Emulsions D H I K M and N were spectrally sensitized adding an optimal amount of each of spectrally sensitizing 
dyes shown in Tabie 7. respectively, and they were also optimally gold-sensitized, sulfur-sensitized and selenium- 
sensitized. 



Table 7 



Name of Emulsion 


Sensitizing dye 


Added amount (mol/mol Ag) 


Em-D 


Sensitizing dye 1 


5.44 x 10" 4 


Sensitizing dye 2 


2.35 x 10* 4 


Sensitizing dye 3 


7.26 x 10* 6 


Em-H 


Sensitizing dye 8 


6.52 x 10" 4 


Sensitizing dye 13 


1.35 X 10' 4 


Sensitizing dye 6 


2.48 X 10' 5 
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25 



Name of Emulsion 


Sensitizing dye 


Added amount (mol/mol Ag) 


Em-f 


Sensitizing dye 8 


6.09 x 10' 4 




Sensitizing dye 13 


1 .26 x 1 0' 4 




Sensitizing dye 6 


2.32 X 10- 5 


Em-K 


Sensitizing dye 7 


6.27 x 1 0*4 




Sensitizing dye 8 


2.24 X 10' 4 


Pm-M 

l— 1 1 1 IVI 


Sensitizing dye 9 


2.43 X 10" 4 




Sensitizing dye 10 


2.43 x 10' 4 




Sensitizing dye 11 


2.43 x 10-4 


Em-N 


Sensitizing dye 9 


3.28 X 10' 4 




Sensitizing dye 1 0 


3.28 X 10- 4 




Sensitizing dye 11 


3.28 X 1 0" 4 



[0536] The sensitizers in Table 7 are shown below. 

Sensitizing dye 1 




30 



CH-C=CH— < + J J 
I 

( CH 2 j3-$0 3 - ( CH 2 V-SQjH • Na 



Sensitizing dye 2 



35 



40 



I I 

(CH 2 -^-S0 3 - ( C H 2 ^-S0 3 H • N^~y 



Sensitizing dye 3 



4S 



50 



55 




tf— CH=C-CH=<[ 




f* 0 2 H 5 
S0 3 H • N — C2H5 
C 2 H 5 
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Sensitizing dye 4 r 2 H 5 cw~^ 

(CH 2 ) 4 S0 3 e (CH 2 ) 4 S0 3 Na 



Sensitizing dye 5 

V2 H 5 



(CH2) 4 SO3 0 ^ H 2>2 ' 

H 3 C— C— S0 3 Na 




H 




Sensitizing dye 7 



CH 3 0 



(CH 2 )4S0 3 




(CH 2 ) 4 S0 3 HN(C 2 H 5 )3 



Sensitizing dye 8 



OT©/V CH=c - CH= < Ki aQJL 



(CH 2 )3S0 3 H-N(C 2 H5)3 
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Sensitizing dye 9 



CI 




.o 



CH 



N " 



3§L 



N 
/ 

(CH 2 ) 2 CHCH 3 {CH2) 2 CHCH 3 

so 3 © 1 



SO3H • N(C 2 Hs)3 



Sensitizing dye 10 




N N 
/ \ 
(CH2) 4 S0 3 - (CH 2 ) 4 S0 3 - 

Et 3 NH + 



Sensitizing dye 1 1 




N' x^- N 
/ \ 

(CH2) 4 S0 3 - (CH2) 4 S0 3 " 
Et 3 NH + 



Sensitizing dye 1 2 



I 

<<pH 2 ) 4 



CH- 



S0 3 c 



CI 



(CH 2 ) 4 

(S0 3 )HN(C2H 5 ) 3 



Sensitizing dye 1 3 




CH=C-CH=<( JO 



(CH2) 4 S0 3 ' 
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[0537] In the preparation of tabular grains, low molecular gelatin was used according to the working examples in 
JP-A-1 -158426. 

[0538] Emulsions A to K each contained an optimal amount of each of Ir and Fe. 
[0539] Emulsions L to O each were reduction-sensitized at the time of grain formation. 
5 [0540] In the tabular grains, dislocation lines as described in JP-A-3-237450 were observed by means of highpres- 
sure electron microscope. 

[0541] In Emulsions A to C and J, an iodide ion-releasing agent was used to introduce the dislocation according to 
the working examples in JP-A-6-11 782. 

[0542] In Emulsion E, silver iodide fine grains that were prepared just before addition in a separate chamber installed 
10 with a magnetic coupling induction type stirrer described in JP-A-1 0-43570, were used to introduce the dislocation. 
[0543] The compounds that were used in each layer, are shown below. 



75 



20 



25 



30 



35 



40 




(i)C 4 H 9 OCONH OCH2CH2SCH2CO2H 



ExC-4 

45 




(i)C 4 H 9 OCjNH 
O 
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ExC-5 




OH <pH 3 ^gH 19 (n) 

CONHCH 2 CHOCOCHC 7 H 1s (n> 

f / \ C H3 

OCH 2 CH 2 0-<^O^N= Nv X.cONH 2 

COOH 




ExC-6 




H qCi4H 29 (n) 
CONH-/0\ 

OCONCH 2 C0 2 CH 3 
<pH 2 

N-NJ 
C 4 H 9 (n) 



ExC-7 




OCH 3 



H 25 C 12 



ExC-8 
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ExY ' 2 • COOC 12 H 2S (n) 

CH 3 0-(0)- COCHCONH-/oS 



H,C-N 

C 2 H 5 0 V ch 2 -(0) 
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ExY-3 



f h3 r\ 

H 3 C-^-COCHCONH — (O) 



NHCO(CH 2 ) 3 0-^0/~ C 5 H ii( t ) 
C 5 H n (t> 



CH 3 



ExY-4 



CH 3 

H 3 C-<p-COCHCONH 
CH 3 





NHC0(CH 2 ) 3 0-(0V C 5 H 11( 1 ) 



C S Hii(() 



CI 




NHCO 




C 6 H 13 (n) 
NHCOCHC e H 17 (n) 



NHCOCHC 8 H 17 {n) 
C 6 H 13 (n) 



Cpd-3 



(t)C 8 H 17 



OH 




C a H 17 (t) 



OH 



Cpd-2 

OH OH 
(t)C 4 H 9 ^lv.^CH 2 -^J^,C4H 9 (t) 



Cpd-5 



CH 3 



CH 3 



OH 



OH 



,C 16 H 33 



209 



EP 1 246 006 A2 



Cpd-6 

Cpd-4 



(n)C 14 H 29 OCOCH 2 CH 2 CONOH rJ^,,.--**--. JL 

CH 3 | J 

CH 2 C0 2 Na CH 2 C0 2 Na 



UV-1 u\/-2 

,C0 2 C 8 H 17 r v-\^N OH 



(C 2 H 5 ) 2 NCH=CH-CH=C 

^S0 2 



1 8 17 r<^S-N V M 



(t)C 4 H 9 

UV " 3 UV-4 
^ ki nw 

OH 



1^V-' N i CI 



(t)C 4 Hg 




C 4 H 9 (t) 



B-1 

CH 3 CH 3 

-fcH 2 -C-)j— (-CH 2 -C-)^— x/y=io/90 (mass ratio) 

COOH COOCH 3 average molecular 

weight : about 35.000 

B-2 

fH 3 CH 3 

— (-CH 2 -(p-)j-(cH 2 -C-)j- x/y=40/60 (mass ratio) 

cooh COOCH-, average molecular 

weiaht : about 20.000 

B-3 

CH 3 CH 3 
<CH 3 ) 3 Si0-(-^i-0-)^-(^-0)^Si(CH3)3 

f H2 /— \ CH 3 (molar ratio) 

Ch 3 -ch— vO/ average molecular 

weight: about 8,000 
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HBS-1 HBS-2 

Tricresyl phosphate Di-n-butyl phthalate 



HBS-3 

(t)C 5 H , 1— {0>- OCHCONH-/0) 




(t)C 6 H t1 C °2H 



HBS-4 Tri(2-ethylhexyl) phosphate 




F-1 




COONa 



F-3 



N — N 

II >~SH 
N — N 




SQ 3 Na 



F-4 
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F~9 



(CH 2 ) 4 COOH 



F-11 



HONH^N^NHOH 
N{C 2 Hs) 2 



F-10 



(nJCgH^NH^N^NHOH 
NHC 6 H 13 (n) 



F-12 



CH 3 . N 




OH 
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F-1B 

F-17 



C 2 H 5 NH^N.^.NHOH 
HO-\^J>-COOC4H9 N^N 

NHC 2 H 5 




w " 1 C 6 F 17 S02NHCH2CH 2 CH20CH 2 CH2N(CH3) 3 

Q 




w- 



2 C a H 17 — ^^^-fOCH' 2 CH 2 -)^-SQ3Na n=2~4 



W-3 n u W-4 

Na0 3 S-^jQj C 12 H 2S — (O)— s °3Na 
C 4 H 9 (n) 




W-5 W-6 

?^ h ?e 3 e 

(D^H^HCH^OOCH. C 8 F 17 S0 2 NCH 2 CH 2 N-CH 3 • I 

| CH 3 
(n)C 4 H9CHCH 2 COOCHS0 3 Na 

C 2 H 5 
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B-4 



-fcH 2 _9H-h- 




S0 3 Na 



average molecular 

weight : about 750,000 



B ' 5 H"CH 2 -9H-f 7 fCH 2 -CH-) 7 



r" 0H x/y=70/30 (mass ratio) 

I 1 average molecular 

weight: about 17,000 



BS -^CH 2 -CH 



.N^o average molecular 
| f weight : about 1 0 ,000 



ExF-2 




COOH 



214 



EP 1 246 006 A2 



10 



ExF-4 

CH 3 ^ ^,CH-CH=CH 



ExF-5 
,CH 3 CH 3 
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30 



ExF-6 



to 

cooch2Ch 2 <|;hoch3 n 
ch 3 




ExF-7 



HOCO 



/ CH v 

CH 3 COOCH 3 




COOH 



35 



40 



[0544] The above-described silver halide color photographic light-sensitive material was named sample 601 . 
[0545] The sample 601 was exposed to light through both a gelatin filter SC-39 (trade name) available from Fuji 
Photo Film Co., Ltd. and a continuous wedge for 1/100 second. 

[0546] Processing was performed using an automatic processor FP-360 B (trade name) available from Fuji Photo 
Film Co., Ltd. according to the following steps. Note that the processor was remodeled so that the overflow from the 
bleaching bath was not introduced to the subsequent bath, but entirely discharged to a waste tank. Note that this FP- 
360 B was installed with an evaporation correction means described in Jl II Technical Disclosure No. 94-4992 (published 
by Japan Institute of Invention & Innovation). 

[0547] Processing steps and processing solution compositions are presented below. 



(Processing Steps) 


Processing step 


Processing time 


Processing temperature 


Replenisher* 


Tank Volume 


Color developing 


3 min 5 sec 


37.8 °C 


20 ml 


11.5 I 


Bleaching 


50 sec 


38.0 °C 


5 ml 


5 I 


Fixing (1) 


50 sec 


38.0 °C 




5 I 


Fixing (2) 


50 sec 


38.0 °C 


8 ml 


5 I 


Washing 


30 sec 


38.0 °C 


17 ml 


3 I 


Stabilizing (1) 


20 sec 


38.0 °C 




3 I 


Stabilizing (2) 


20 sec 


38.0 °C 


15 ml 


3 I 


Drying 


1 min 30 sec 


60.0 °C 







45 



50 



55 



' The replenishment rate is represented by a value per 1 .1 m of a 35 mm wide light-sensitive material sample (equivalent to one 24-exposure film) 
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wilLeT^ ZZZ* OW SyS,6m ' (2) ,0 (1 »■ ° Verfl0W * Wash ^ water 

the amount of the ^^^^^^^1^ ^ ° VSr '° ,he bleachin 9 ste P- 

washing step were 2.5 ml, l.ot^lTriZ^^rTT'm 1 !? « " w V** **" C " fted »"» to the 
also the preceding each crossover time was 6^2^ = , 11 m 0 a 35 mm I'ght-sensitive material. Note 
processing step. 6 S6C ' a " d ,h ' S Was lnc,uded in the Processing time of the preceding 

[0550] The composition of each processing solution was as follows, respectively: 
(Color-developer) — — 



Diethylenetriaminepentaacetic acid 
Disodium catechol-3,5-disulfonate 
Sodium sulfite 
Potassium carbonate 

Disodium-N,N-bis(2-suironatoethyl) hydroxylamine 
Potassium bromide 
Potassium iodide 

4-Hydroxy-6-methyl-1 ,3,3a,7 -tetrazaindene 
Hydroxylamine sulfate 

2-Methyl-4-[N-ethyl-N-(p.hydroxyethyl) amino]-aniline sulfonate 

Water to make 

PH 

(pH was adjusted by potassium hydroxide and sulfuric acid.) 



Tank Solution 

(g) 


Replenisher 

(g) 


3.0 


3.0 


0.3 


0.3 


3.9 


5.3 


39.0 


39.0 


1.5 


2.0 


1.3 


0.3 


1.3 mg 




0.05 




2.4 


3.3 


4.5 


6.5 


1.0 liter 


1.0 liter 


10.05 


10.18 



(Bleaching solution) 


Tank solution 
(9) 


Replenisher 

(g) 


1,3-Diammopropanetetraacetic acid iron (III) ammonium monohydrate 

Ammonium bromide 

Ammonium nitrate 

Succinic acid 

Maleic acid 

Water to make 

pH 

(pH was adjusted by aqueous ammonia.) 


113 
70 
14 
34 
28 
1.0 liter 
4.6 


170 
105 
21 
51 
42 
1 .0 liter 
4.0 



(Fixing (1) tank solution) 

fls (volume ra d tio) IUti0n " *" biea ° h ' m9 S ° ,Uti ° n ^ be '° W Sh ° Wn U ^ tank solution in the ratio of 

(pH 6.8) 



(Fixing (2)) 


Tank solution 

(g) 


Replenisher 

(g) 


Aqueous ammonium thiosulfate solution 

(750 g/liter) 

Imidazole 

Ammonium methanethiosulfonate 
Ammonium methanesulfinate 
Ethylenediaminetetraacetic acid 
Water to make 


240 ml 

7 

5 

10 

13 
1.0 liter 


720 ml 

21 

15 

30 

39 
1 .0 liter 
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(continued) 



(Fixing (2)) 


Tank solution 

(g) 


Replenisher 
(9) 


PH 

(pH was adjusted by aqueous ammonia and acetic acid) 


7.4 


7.45 



(Washing water) 

[0552] Tap water was treated by passage through a mixed bed ion-exchange column filled with an H-type strong 
acidic cation exchange resin (Amberlite IR-120B, trade name, made by Rohm & Haas) and an OH-type strong basic 
anion exchange resin (Amberlite IR-400, the same as the above) so that the concentrations of Ca ions and Mg ions in 
water were both made to decrease to 3 mg/liter or below, followed by adding 20 mg/liter of sodium dichlorinated iso- 
cyanurate and 150 mg/fiter of sodium sulfate. The pH of this water was in the range of 6.5 to 7.5. 



20 



(Stabilizing solution) 


(Both tank solution and replenisher) 


(9) 


Sodium p-toluenesulfinate 


0.03 


Polyoxyethylene-p-monononylpheny!ether (av. polymerization degree: 10) 


0.2 


Sodium 1 ,2-benzoisothiazoline-3-one 


0.10 


Disodium ethylenediaminetetraacetate 


0.05 


1,2,4-Triazole 


1.3 


1 ,4-Bis(1 f 2,4-triazole-1 -ylmethyl)pyperazine 


0.75 


Water to make 


1.0 liter 


pH 


8.5 



[0553] Samples 602 to 611 were prepared in the same manner as with sample 601 , except that ExY-2 of the 13th 
30 layer and the 14th layer was replaced with the coupler of the present invention shown in Table 8 in an equivalent 
amount. The thus-obtained samples were left to stand for 7 days under the conditions of 25 °C and 65 % RH. These 
samples were exposed to light through both a gelatin filter SC-39 (trade name) available from Fuji Photo Film Co. ; Ltd. 
and a continuous wedge for 1/100 second, and then processed according to the above-described processing steps. 
Each thus-processed sample was subjected to sensitometry. The maximum yellow color generation density (Dmax(Y)) 
55 was measured from the characteristic curve obtained in the sensitometry. A relative value of Dmax(Y) to that of sample 
601 was calculated. Beside, these measured samples were stored for 14 days under the conditions of 50 °C and 80 
% RH. Thereafter, a remaining ratio of yellow density, which is indicated by a ratio of a yellow density of the reserved 
sample to that of the same sample but for measured just after processing, at the maximum yellow color generation 
density portion, was measured. 

40 

Table 8 



45 



55 



Sample No. 


Coupler in the 1 3th and 
14th layers 


Relative value of 
Dmax (Y) to Sample 
601 


Yellow density- 
remaining ratio after 
14 days in 50 °C 80% 
RH 


Remarks 


601 


ExY-2 


1 


70 


Comparative example 


602 


(171) 


1.15 


99 


This invention 


603 


(172) 


1.16 


98 


This invention 


604 


(173) 


1.25 


99 . 


This invention 


605 


(174) 


1.28 


99 


This invention 


606 


(175) 


1.29 


99 


This invention 


607 


(176) 


1.24 


99 


This invention 


608 


(177) 


1.22 


98 


This invention 
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Sample No. 


Coupler in the 13th and 
14th layers 


Relative value of 
Dmax (Y) to Sample 
601 


YpIIo\a/ rloncit\/_ 
iciiuw Uci lolly 

remaining ratio after 
14 days in 50 °C 80% 
RH 


Remarks 


609 


(178) 


1.27 


98 


This invention 


610 


(179) 


1.25 


99 


This invention 


611 


(180) 


1.25 


99 


This invention 



Comparative Example 4> 
Preparation of sample 701 

(i) Preparation of Triacetyl cellulose film 

[0555] A triacetyl cellulose film was prepared following a conventional solution casting method includino steos of 
d-ssolvrng tnacetyl cellulose (13% by mass) in dich.oromethane/methanol = 92/8 (mass ratio add ng pSicizers of 
co P nte e nTln h ° SP r bi P hen y |di e he "y'Pn-Phate (mass ratio 2:1 ) to the triacetyl cel.u.ose ofutS s Z tteota 
content of he prastrc.zers became 14 mass % of triacetyl cellulose, and then forming a film from the resultan solution 
according to a band method. The d^ thickness of the film (support) was 97 H m. 

(ii) Composition of Undercoat Layer 

[0556] The two surfaces of the above-described triacetyl cellulose film were coated with the following undercoat 
undtcoaL h o e iu Z C ° rreSPOndin9 10 eaCh indicat ~ — of the ingredient contained in fme^the 

ure 7 rL? S 0 o!ulio a n tthe ^ SUrfaCeS °' * * ^ diSCharge treatment before coatin 9 th * 



Gelatin 


10.0g 


Salicylic acid 


0.5 g 


Glycerin 


4.0 g 


Acetone 


700 ml 


Methanol 


200 ml 


Dichloromethane 


80 ml 


Formaldehyde 


0.1 mg 


water to make 


1 .0 liter 



(iii) Coating of backing layers 

[0558] The following backing layers were coated on one side of the support provided with undercoat. 



First Layer 



Binder: acid-processed gelatin (isoelectric point 9.0) 
Polymer latex P-2 (av. particle diameter 0.1 urn) 
Polymer latex P-3 (av. particle diameter 0.2 urn) 
Ultraviolet ray absorbent U-1 



100 g 
0.13 g 
0.23 g 
0.030 g 
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(continued) 



First Layer 




Ultraviolet ray absorbent U-3 




0.010 g 


Ultraviolet ray absorbent U-4 




0.020 g 


High-boiling organic solvent Oil-2 




0.030 g 


Surface active agent W-3 




0.010 g 


Surface active agent W-6 




3.0 mg 


Second Layer 




Binder: acid-processed gelatin (isoelectric point 9.0) 




3.10g 


Polymer latex: P-3 (av. particle diameter 0.2 u.m) 




0.11 g 


Ultraviolet ray absorbent U-1 




0.030 g 


Ultraviolet ray absorbent U-3 




0.010 g 


Ultraviolet ray absorbent U-4 




0.020 g 


High-boiling organic solvent Oil-2 




0.030 g 


Surface active agent W-3 




0.010 g 


Surface active agent W-6 




3.0 mg 


Dye D-2 




0 10a 


Dye D-10 




v. i c. y 


Potassium sulfate 




u.^icj y 


Calcium chloride 




0.5 mg 


Sodium hydroxide 




0.03 g 


Third Layer 




Binder: acid-processed gelatin (isoelectric point 9.0) 




3.30 g 


Surface active agent W-3 




0.020 g 


Potassium sulfate 




n ^n n 


Sodium hydroxide 




0.03 g 


Fourth Layer 




Binder: lime-processed gelatin (isoelectric point 5.4) 




115 g 


Copolymer of methacrylic acid and methyl methacrylate (1 


9) (av. particle diameter, 2.0 u.m) 


0.040 g 


Copolymer of methacrylic acid and methyl methacrylate (6 


4) (av. particle diameter, 2.0 u.m) 


0.030 g 


Surface active agent W-3 




0.060 g 


Surface active agent W-2 




7.0 mg 


Hardener H-1 




0.23 g 



(iv) Coating of Light-sensitive Emulsion Layers 



[0559] The surface of the support on the side opposite to the backing layer, was coated with light-sensitive emulsion 
layers having the following compositions to produce a sample 701 . The number corresponding to each ingredient 
indicates the addition amount per m 2 . Note that the effect of the compound added is not limited to the use of the 
compound described below. 





First layer: Anti-halation Layer 




50 


Black colloidal silver 


0.25 g 




Gelatin 


2.40 g 




Ultraviolet absorber U-1 


0.15 g 




Ultraviolet absorber U-3 


0.15 g 


55 


Ultraviolet absorber U-4 


0.10 g 


Ultraviolet absorber U-5 


0.10 g 




High boiling organic solvent Oil-1 


0.10 g 
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(continued) 



Second la yer: Intermediate layer 
Gelatin 

Compound Cpd-K 
Ultraviolet absorber U-6 
High boiling organic solvent Oil-3 
High boiling organic solvent Oil-4 
High boiling organic solvent Oil-7 
Dye D-7 

Third layer: Light-se nsitive emulsion layer 
Emulsion R 

Rne grain silver iodide emulsion (cubic, av. sphere-equivalent diameter 0.05 K m) 

Compound Cpd-M 
Compound Cpd-F 
High boiling organic solvent Oil-6 
High boiling organic solvent Oil-8 



Fourth layer: Intermediate layer 



Gelatin 

Compound Cpd-M 

High boiling organic solvent Oil-6 



Fifth layer: Intermediate layer 



Yellow colloidal silver 
Gelatin 

Compound Cpd-D 

High boiling organic solvent Oil-3 



Emulsion A 

Emulsion B 

Emulsion C 

Gelatin 

Coupler C-1 

Coupler C-2 

Coupler C-9 

Coupler C-10 

Ultraviolet absorber U-3 

Compound Cpd-I 

Compound Cpd-D 

Compound Cpd-J 

High boiling organic solvent Oil-10 

Additive P-1 



1.0 i 



Silver 0.4 g 
Silver 0.020 g 
0.5 g 
0.10 g 
0.20 g 
0.15 g 
0.030 g 



•010g 
.40 g 
.020 g 
010g 



Silver 0.10 g 
Silver 0.15 g 
Silver 0.15 g 
0.80 g 
0.15 g 
7.0 mg 
3.0 mg 
2.0 mg 
0.010 g 
0.020 g 
3.0 mg 
2.0 mg 
0.030 g 
5.0 mg 
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(continued) 



Seventh layer: Middle-sensitivity red-sensitive emulsion layer 




Emulsion C 


Silver 0.15 g 


Emulsion D 


Silver 0.15 g 


Gelatin 


0.70 g 


Coupler C-1 


0.15g 


Coupler 0-2 


7.0 mg 


UUUfJIcI Li 3 


3.0 mg 


f nmnn 1 1 n H f^nr!-!""} 

UUII ipUUI IU v)JU I— ' 


3.0 mg 


I J Itraviolpt absorber U-3 


0.010 g 


High boiling organic solvent Oil-1 0 


0.030 g | 


Additive P-1 


7.0 mg 


Eighth layer: High-sensitivity red-sensitive emulsion layer 




Emulsion E 


Silver 0.15 g 


Emulsion F 


Silver 0.20 g 


Gelatin 


1.50 g 


Coupler C-1 


0.60 g 


Coupler C-2 


0.015 g 


Coupler C-3 


0.030 g 


Coupler C-9 


5.0 mg 


Ultraviolet absorber U-1 


0.01 Og 


Ultraviolet absorber U-2 


0.01 Og 


High boiling organic solvent Oil-6 


0.030 g 


High boiling organic solvent Oil-9 


0.020 g 


High boiling organic solvent Oil-1 0 


0.050 g 


uornpounu upu-u 


5.0 mg 


Compound Cpd-K 


1 .0 mg 


Compound Cpd-F 


n 030 n 

vj .vju y 


ComDOund CDd-L 


1 0 mg 


Additive P-1 


0.01 0 g 


Additive P-4 


0 030 a 


Ninth layer: Intermediate layer 




Gelatin 


0.50 g 


Additive P-2 


0.10g 


Dye D-5 


0.020 g 




o.o mg 


Comoound Cod-I 


U.U I U y 


ComDound Cod-M 


n C\AC\ n 


ComDound Cod-O 


3.0 mg 


Comnnunri HnH-P 

vUIII|^UUMU w|JU l 


5.0 mg 


Hinh hnilinn ornanif* QolwAnt Oil-fi 


u.uou g 


Tenth layer: Intermediate layer 




Yellow colloidal silver 


Silver 0.020 g 


Gelatin 


0.70 g 


Additive P-2 


0.05 g 


Ultraviolet absorber U-1 


0.01 Og 


Ultraviolet absorber U-3 


0.01 Og 


Compound Cpd-A 


0.050 g 


Compound Cpd-D 


0.030 g 
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(continued) 



Tenth layer: Intermediate layer " 

Compound Cpd-M ' 

High boiling organic solvent Oil-3 
High boiling organic solvent Oil-6 

Eleventh layer: Low-sensitivity green -sensitive emulsion layer 


0.050 g 
0.01 Og 
0.050 g 


Emulsion G ~ - — 

Emulsion H 

Emulsion I 

Gelatin 

Coupler C-4 

Coupler C-5 

Coupler C-6 

Compound Cpd-B 

Compound Cpd-D 

Compound Cpd-G 

Compound Cpd-F 

Compound Cpd-K 

Ultraviolet absorber U-6 

High boiling organic solvent Oil-2 

Additive P-1 


I Silver 0.25 g 
Silver 0.30 g 
Silver 0.25 g 
0.90 g 
0.20 g 
0.050 g 
0.020 g 
0.030 g 
5.0 mg 
2.5 mg 
0.010g 
2.0 mg 
5.0 mg 
0.25 g 
5.0 mg 


Twelfth layer: Middle-sensitivity green-sensitive emulsion layer 




Emulsion I " ■ 1 

Emulsion J 

dirmete^'ril^m'r 0 "' ^ ^ * ^ f °" ed (CUb6 ' s P he ">- e W^ 
Gelatin 
Coupler C-4 
Coupler C-5 

Coupler C-6 1 
Compound Cpd-A 

Compound Cpd-B | 

Compound Cpd-F 

Compound Cpd-G 

High boiling organic solvent Oil-2 

High boiling organic solvent Oil-9 


Silver 0.30 g 
Silver 0.30 g 
Silver 3.0 mg 

0.60 g j 
0.25 g 
0.050 g 
0.020 g 
5.0 mg 
0.030 g 
0.010 g 
2.0 mg 
0.20 g 
0.050 g 


Thirteenth layer: High-sensitivity green-sensitive emulsion layer 




Emulsion K r 

Gelatin j 

Cniinlpr C-A 

Coupler C-5 j 
Coupler C-7 [ 
Compound Cpd-A 

Compound Cpd-B | 
Compound Cpd-F j 
High boiling organic solvent Oil-2 
High boiling organic solvent Oil-9 


Silver 0.40 g 
0.60 g 
0.30 g 
0.080 g 
0.050 g 
5.0 mg 
0.030 g 
0.01 Og 
0.20 g 
0.050 g 


Fourteenth layer: Yellow filter layer j 




Yellow colloidal silver j 


Silver 0.01 Og 
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(continued) 





Fourteenth layer: Yellow filter layer 






Gelatin 


0.6 g 


5 


r*nmnnnnH PnH-P 

OUI 1 IfJUUI HJ v>pu \w» 


0.01 Og 




Compound Cpd-M 

High boiling organic solvent Oil-1 


0.10 g 
0.020 g 




High boiling organic solvent Oil-6 


0.10 g 


10 


Fine crystal solid dispersion of Dye E-2 


0.20 g 




Fifteenth layer: Light-sensitive emulsion layer 






Emulsion S 


Silver 0.20 g 




Gelatin 


0.40 g 


15 


Sixteenth layer: Intermediate layer 








0.40 g 




Comoound Cod-O 


0.20 g 




Dye D-6 


3.0 mg 


on 


Seventeenth layer: Low-sensitivity blue-sensitive emulsion layer 






Emulsion L 


Silver 0.15 g 




Emulsion M 


Silver 0.20 g 




Emulsion N 


Silver 0.10 g 


25 


Gelatin 


0.60 g 




Coupler C-8 


0.22 g 




^UfllfJUUNU OpU'D 


0 10 a 




ComDound CDd-l 


8.0 mg 


30 


Compound Cpd-K 


1 .0 mg 


Compound Cpd-M 


0.01 Og 




1 1 Itra v/ i n 1 at ahenrhor 1 l-fi 


\j ,\j i \j y 




myn uoutng organic soiveni kjw-^l 


n m n n 
vj.u i u y 


35 


Eighteenth layer: Middle-sensitivity blue-sensitive emulsion layer 




Emulsion N 


Silver 0.20 g 




Emulsion O 


Silver 0.20 g 




Silver bromide emulsion, with inner part of which was fogged (cube, av. sphere-equivalent 
diameter of 0.11 jxm) 


Silver 3.0 mg 


40 




ft fift n 




Coupler C-8 


0 20 a 




Compound Cpd-B 


0 10a 




Compound Cpd-E 


0.030 g 


45 


Compound Cpd-N 


2.0 mg 


High boiling organic solvent Oil-2 


0.01 0 g 




Nineteenth layer: High-sensitivity blue-sensitive emulsion layer 






Emulsion P 


Silver 0.20 g 


50 


Emulsion Q 


Silver 0.25 g 


Gelatin 


1.50 g 




Coupler C-3 


5.0 mg 




Coupler C-8 


0.77 g 




High boiling organic solvent Oil-2 


0.10g . 


55* 


High boiling organic solvent Oil-3 


0.020 g 




Ultraviolet absorber U-6 


0.10 g 




Compound Cpd-B 


0.20 g 
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(continued) 



Nineteenth layer: High-sensitivity blu e-sensitive emulsion layer 

Compound Cpd-E 

Compound Cpd-N 



Twentieth layer: First protective layer 
Gelatin 

Ultraviolet absorber U-1 
Ultraviolet absorber U-2 
Ultraviolet absorber U-5 
Compound Cpd-O 
Compound Cpd-A 
Compound Cpd-H 
Dye D-1 
Dye D-2 
Dye D-3 

High boiling organic solvent Oil-3 



Twenty-first layer: Second protective layer 



Colloidal silver ~ " ' 

Fine^rain silver iodobromide emulsion (av. grain diameter of 0.06 m , Agl content of 1 mol%) 

Ultraviolet absorber U-1 
Ultraviolet absorber U-6 
High boiling organic solvent Oil-3 



Twenty-second laye r: Third protective layer 
Gelatin 



Polymethyl methacrylate (av. particle diameter of 1 .5 u.m) 

Copolymer of methyl methacrylate and methacrylic acid (6 : 4) (av. particle diameter 1 Sum) 
Silicone oil SO-1 ^ } 

Surface active agent W-1 
Surface active agent W-2 
Surface active agent W-3 
Surface active agent W-7 



0.060 g 
5.0 mg 



0.1! 



.70 g 

5g 

>.050g 
••20 g 
>.0 mg 
.030 g 
•20 g 
8.0 mg 
0.010 g 
0.010g 
0.10 g 



Silver 2.5 mg 
Silver 0.10 g 
0.80 g 
0.030 g 
0.030 g 
0.01 Og 



1.00 g 
0.10 g 
0.15 g 
0.20 g 
3.0 mg 
8.0 mg 
0.040 g 
0.015g 



253 /? ; i ? ayerS ' 10 add,ti0n t0 thG above -deschbed components, additives F-1 to F-9 were 

added. Further, to each layer, in addition to the above-described components, a gelatin hardener H-1 and surface 
active agents W-3, W-4, W-5, and W-6 for coating and emulsifying, were added 

^tnl.^T' a l ar ! tif " ngal and antibacterial agents, phenol, 1 ,2-benzisothiazoline-3-one, 2-phenoxyethanol 
phenetylalcohol, and p-hydroxybenzoic acid butyl ester were added. uxyemanoi, 
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Silver iodobromide emulsions used in Sample 701 


Agl content at 
grain surface 

(%) 




m 


m ! 

T— 


d 


o 

oi 


in 


Halogen 
composition 
structure of 
silver halide 
grains 




Threefold 
structure 


Fourfold 
structure 


Threefold 
structure 


Threefold 
structure 


Fourfold 
structure 


Average 
Agl 

content 

(%) 




in 

CO 


in 

CO 


o 

CO 


CO 

^' 


o 
cJ 


Variation 
coefficient 
(%) 




o> 


o 


cn 


CNJ 


o 

1 — 


Average 
sphere- 
equivalent 
diameter 
(urn) 




0.24 


0.25 


0.30 


0.35 


0.40 


Characteristics 




Monodisperse 

tetradecahedral 

grains 


Monodisperse (111) 
tabular grains 
Average aspect 
ratio 2.0 


Monodisperse (111) 
tabular grains 
Average aspect 
ratio 2.0 


Monodisperse (111) 
tabular grains 
Average aspect 
ratio 3.0 


Monodisperse (111) 
tabular grains 
Average aspect 
ratio 3.0 




Emulsion 




< 


CO 


o 


o 


LU 
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Silver iodobromide emulsions used in Sample 701 


Other characteristics 
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Agl content at 
grain surface 




o 


o 
in 


p 


q 


in 
d 


in 

d 


Halogen 
composition 
structure of 
silver halide 
grains 




Threefold 
structure 


Threefold 
structure 


Fourfold 
structure 


Fourfold 
structure 


Threefold 
structure 


Fourfold 
structure 


Average 
Agl 

content 

<%) 






in 


cvj 


in 

cvi 


CO 

cvj 


o 


Variation 
coefficient 
(%) 




Oi 




CO 


CD 


cvi 


CO 


Average 
sphere- 
equivalent 
diameter 




0.31 


0.31 


0.33 


0.43 


0.75 


0.90 


Characteristics 




Monodisperse 

tetradecahedral 

gains 


Monodisperse 

tetradecahedral 

grains 


Monodisperse (111) 
I tabular grains 
Average aspect 
ratio 3.0 


Monodisperse (111) 
tabular grains 
Average aspect 
ratio 3.0 


Monodisperse (111) 
tabular grains 
Average aspect 
ratio 6.0 


Monodisperse (111) 
tabular grains 
Average aspect 
ratio 6.0 




Emulsion 
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0- 
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Table 10 Spectral sensitization of Emulsions A to P 



Emulsion 


Added 
sensitizing dye 


Added amount per 1 
mol of silver halide (g) 


Stage when a sensitizing 
dye was added 


A 


S-1 


0.01 


After afterripening 


S-2 


0.35 


Before afterripening 


S-3 


0.02 


Before afterripening 


S-8 I 


0.03 


Before afterripening 


S-13 


0.015 


Before afterripening 


S-14 


0.01 


Before afterripening 


B 


S-2 


0.35 


Before afterripening 


S-3 


0.02 


Before afterripening 


S-8 


0.03 


Before afterripening 


S-13 


0.015 


Before afterripening 


S-14 


0.01 


Before afterripening 


C 


S-2 


0.45 


Before afterripening 


S-8 


0.04 


Before afterripening 


S-13 


0.02 


Before afterripening 


D 


S-2 


0.5 


After afterripening ! 


S-3 


0.05 


After afterripening 


S-8 


0.05 


Before afterripening 


S-13 


0.015 


Before afterripening 


E 


S-1 


0.01 


Before afterripening 


S-2 


0.45 


Before afterripening 


S-8 


0.05 


Before afterripening 


S-13 


0.01 


After afterripening 
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Table 10 (Continued- 
Emulsion 



H 



K 



L, M 



N 



Added 
sensitizing dye 



S-2 



S-3 



S-8 



S-4 



S-5 



S-12 



S-4 



S-5 



S-9 



S-14 
S-4 



S-9 



S-12 
S-4 



S-5 



S-12 



S-4 



S-9 



S-12 



S-14 
S-6 



S-10 



S-11 
S-6 



S-7 



S-10 



S-11 



Added amount per 1 
mol of silver halide (g) 



0.4 



0.04 



0.04 



0.3 



0.05 



0.1 



0.2 



0.05 



0.15 



0.02 
0.3 



0.2 



0.1 
0.35 



0.05 



0.1 



0.3 



0.05 



0.1 



0.02 
0.1 



0.2 



0.05 
0.05 



0.05 



0.25 



0.05 



Stage when a 
sensitizing dye was 
__ added 



Before afterripening 



Before afterripening 



Before afterripening 



After afterripening 



After afterripening 



After afterripening 



Before afterripening 



After afterripening 



Before afterripening 



afterri 

Before afterripening 



Before afterripening 



Before afterripenin 
Before afterripening 



After afterripening 



Before afterripening 



Before afterripening 



Before afterripening 



Before afterripening 



Before 



After afterripening 



afterripening 
After afterripening 



After afterripening 
After afterripening 



After afterripening 
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Table 10 (Continued-2) 



Emulsion 


Added 
sensitizing dye 


Added amount per 1 
mol of silver halide (g) 


Stage when a 
sensitizing dye was 
added 


O 


S-10 


0.4 


After afterripening 


S-11 


0.15 


After afterripening 


P 


S-6 


0.05 


After afterripening 


S-7 


0.05 


After afterripening 


S-10 


0.3 


Before afterripening 


S-11 


0.1 


Before afterripening 


Q 


S-6 


0.05 


Before afterripening 


S-7 


0.05 


Before afterripening 


S-10 


0.2 


Before afterripening 


S-11 


0.25 


Before afterripening 


R 


S-15 


0.35 


Before afterripening 


S-9 


0.05 


Before afterripening 


S 


S-7 


0.30 


Before afterripening 




C-2 



OH 



CIv^^NHCOCHO-^O)— CsHn(t) 
CI 



.1246006A2_I_> 



231 



EP 1 246 006 A2 



-3 

OH 



-CHCONH 

CN 




4 
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C-5 




CH 3 



CONK COOC 4 H 9 




Number means mass % 

Average molecular weight : about 25,000 
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O O 



*VSr 




C0 2 C 12 H25(n) 



CI 



C 2 H 5 Q "'W \ 




C-9 

NIHS0 2 C 16 H 33 (n) 

O O 



*YSi 





CI 



C0 2 C 3 H 7 {iso) 

C— 10 

OH 



f \-0-CHCONH 

^\ SCH 2 CH 2 C0 2 H 
CN 




NHCOC3F7 

Ci 2 H 25 (n) r jf 



Tri-n-hexyl phosphate 
Tricresyl phosphate 
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Oil- 3 



CH 3 CH 3 N 
0=P-fOCH 2 CH 2 CHCH 2 CCH 3 l 

CH 3 / 3 



10 



Oil-4 Tricyclohexyl phosphate 
Oil-5 Bis(2-ethylhexyl) succinate 



15 



20 



Oil-6 



CON^CH 2 CHC 4 H 9 ) 2 
C 2 H 5 

CONtCH 2 CHC 4 H 9 ) 2 
C 2 H 5 




25 



30 



Oil-7 



HO— ^O/— CsHn(t) 
C 5 H n (t) 



35 



Oil-8 



-C,H 



c 11 h 23 con: 



2"S 



"C 2 H S 



40 



45 



C<Hg ,C 4 Hg 

\ / 
N 



Oil-10 



Oil-9 



(t)C 8 H l7 




OC 4 H 9 



^\^CONH 2 
•@L 0 /\^C 6 H 13 (n) 



C s H 17 (n) 



so 



55 



Cpd-A 



^X/C B H 17 (t) 

(t)C B H n7 ^Y^ 
OH 
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10 



Cpd-B 



C 3 H 7 



C 3 H 7 0 



C N. 3 ^CH 3 




CH 3 CH 3 



OC 3 H 7 



OC 3 H, 



20 



25 



Cpd-C 



(t)Ci 5 Hai 




CisH 3 i(0 



OH 



30 



35 



Cpd-D 



S0 2 H 




(n)C 14 H 29 OOC ^-^^COOC 14 H 29 (n) 



40 



45 



Cpd-E 



CH3 y CH z 
PH <pH OH 



50 



55 



Cpd-F 



("JC^HaaOCO-^^-GOCzHs 
0 CI 
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Cpd-G 



C 4 H 9 CHCH 2 OCOQ 



N 



(n)C 16 H 33 0 




Cpd-H 



Q H 3 
H I 

o=< X >° 

N N 
H H 



Cpd-I 



NaQ 3 S 




CisH3i(n) 



OH 



Cpd-J 



(n)C 16 H 33 NHCONH 




N-N 



OH 



^^S-^-SCHa 



Cpd-K 



(n)C lS H 31 CONH 




OH 



CH 2 CONH 

S-< J C 3 H 7 
S 



5 -o 
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Cpd-L 



OH 



(n)C 15 H 31 NHCONH.A 



OH 



N — N 

9 A 
V 

H 



OCH 3 



Cpd-M 




C 6 H 13 (n) 
C 6 H 17 (n) 



OH 



Cpd-N 



CN 

CH 3 

O-CH-CONOH 
C 12 H 25(n) 



Cpd-O 



N 

>-N~OH 

S I 
CH 3 



Cpd-P 



H 3 Q OH 




O 



N OH 
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10 



Cpd-Q 

CH 2 -NH 

T >=o 



CH 2 -NH 




U-1 

is \()\ KN N >s^C 4 H 9 (sec) 



20 

U-2 

25 




C 4 Hg(sec) 



CH 3 — \KJ)— CH=a 

COOC 16 H 3 3 



30 

U " 3 Ci x _ N QH 



35 




(t)C 4 H 9 



40 U-4 



©3" 




(t)C 4 H« 



U-5 

so ^COOCaH^ 



(C 2 H 5 ) 2 NCH=CH -CH=C X 



so 2 -<g) 
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10 



U-6 



(CH 2 ) 2 COOC 8 H 17 



15 



SO 



S-1 



CI 



C 2 H 5 



I 

(CH2) 4 S0 3 € 



25 



30 



35 



40 



45 



S-2 



S-3 



CI 



CH 2 CONHS0 2 CH 3 



(CH 2 ) 4 S0 3 € 




O 
X 

C 4 H 9 -N N-CH 2 CH 2 OCH 3 
/=CH-C-CB 

N 
I 

C2H5 




50 



55 
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(CH 2 ) 3 SO 3 0 (CH2) 3 S0 3 Na 

w 
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e °!>- C H=C-C H=< 0 ^rOl 

.1 « I 



I 

(CH2) 2 S0 3 



CI 



(CH2) 3 S0 3 H- N(C 2 H S ) 3 



Br 




(CH 2 ) 3 

SQ 3 H • N(C 2 H 5 ) 3 (CH2) 3 S03 6 





(CH2)2CHCH 3 S0 3 H« N(C 2 H 5 )3 
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CH 2 COOH 



10 
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20 



S-13 
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25 
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35 



S-14 
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I 0 © 
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0 © 
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N O 
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S0 3 K 



CH-CH=CH-CH=C^ ^ C H 3 
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SO3K 



r5 



20 
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H H 



CH- 

HO" 



25 
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CH 3 — ^ — f=CH 



N N >=0 <. ^ 
N N 

O] / c \ 

J CH 3 COOCH3 
COOH 




35 



40 



H-1 



CH 2 =CH-Sb 2 -CH2-CONH-CH 2 



CH 2 =CH-S0 2 -CH 2 -CONH-CH 2 



45 



W-1 



© 



CaF 17 S0 2 NHCH2CH 2 CH 2 OCH2CH 2 N(CH3)3 



50 



CH- 




so 3 e 
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W ~ 2 C 8 F 17 S0 2 NCH 2 C00K 

C 3 H 7 

W-3 j:H2COOCH 2 CH(C2H5)C4H 9 
Na0 3 S— CHCOOCH 2 CH(C2H5)C 4 H9 



W-4 



c eHi7— (^^-fOCH 2 CH 2 ^-S0 3 Na 



W-5 




W-6 



W-7 C 8 F 17 S0 3 Li 



40 

P-1 



45 

P-2 

50 



55 



— fCH 2 <pH-fc— < n =100~1000) 
CONHC 4 H 9 (t) 



-tCH 2 -CHV- 

I (n= 100 -1000) 

COOC 2 H 5 
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P-3 



fH 3 

>c4— 

I 7 2 



-f CH 2f H tr-f C H 2 PH) 7 — f CH 2 C- 
COOH coONa o=g ' 

^ ^ CH2~CH2 

jOj (n =100— 1000) (-CH 2 ^^ 

CH 3 

S0 2 Na 

x : y : z = 42.5 : 7.5 ; 50 



F-2 




X N > 

' N 



OH 



v^N^ NH-(CH2) 3 -NH 

NHCH 2 CH 2 OH 
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•HNOi 



Jn 
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55 



F-6 ' F-7 

N 





10 

F-9 

N—N 




or vsh 

CONH^ 

9HC 2 H 5 SO * 1 y 

J 4Hg (CH 3 ) 3 Si0-tSr-0^-t|^0t-Si(CH3): 

' CH 3 



<j)H 2 



CH 3 -CH— <Q> 



Preparation of dispersion of organic solid dispersed dye 

30 

(Preparation of Dispersion of Dye E-1) 

[0562] To a wet cake of Dye E-1 (the net amount of E-1 : 270 g), 100 g of Pluronic F88 (trade name, block copolymer 
of ethyleneoxide/propyleneoxide) manufactured by BASF and water were added and stirred. Water was added so as 

35 to give a total amount of 4000 g. Next, to the ulutravisco mill (UVM-2 (trade name), manufactured by AIMEX Co., Ltd.) 
filled with 1700 ml of zirconia beads having an average grain diameter of 0.5 mm, the resultant slurry was added and 
ground for 2 hours under the conditions of about 1 0 m/sec of round speed and 0.5 liter/min of discharge amount. The 
beads were filtered away to obtain a dispersion of the dye. Water was added to the dispersion so that the dye density 
was diluted to 3%. Then, for the purpose of stabilization, the dispersion was heated at 90 °C for 1 0 hours. An average 

40 particle diameter of these dye fine particles was 0.30 u,m. The range of the distribution of the particle diameter (standard 
deviation of particle diameter x 100/average particle diameter) was 20 %. 

(Preparation of Solid dispersion of Dye E-2) 

45 [0563] To 1400 g of a wet cake of Dye E-2 containing 30 mass % of water, water and 270 g of W-4 were added and 
stirred. Water was added so that a slurry containing 40 mass % of E-2 was obtained. Next, to the ulutravisco mill (UVM- 
2 (trade name), manufactured by AIMEX Co., Ltd.) filled with 1700 ml of zirconia beads having an average grain size 
of 0.5 mm, the resultant slurry was added and ground for 8 hours under the conditions of about 10 m/sec of round 
speed and 0.5 liter/min of discharge amount. Thus, a solid fine particle dispersion of Dye E-2 was obtained. This 

50 dispersion was diluted with an ion exchanged water to 20 mass %, to obtain solid fine particle dispersion. Note that 
the average particle size of each of yellow coupler-containing oleophilic fine particle dispersion ranged from 0.10 to 
0.20 tim. 



<Comparative Example 5> 
Preparation of Sample 702 

[0564] Sample 702 was prepared in the same as in Comparative Example 4, except that coupler for comparison (C- 
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8) in Comparative Example 4 was replaced with coupler for comparison (Cp-1) in an equi-molar amount Note that th* 
average part,c.e size of the yel.ow coupler-containing o.eophi.ic fine particle dispersion ranged ^ 0^^0.20 ^ 



10 



is 



Dye for comparison (Cp-1) 




oc N co H 0Cl8 " 37 
M 

H 3 C 0CH 3 



30 



35 



40 



SO 



55 



<Example 10> 

Preparation of Samples 703, 704, 705, 706, 707, 708, 709, and 710 

thft 6 !Lt^r nSi, , iVe f materia ' S 703 10 71 ° Were Prepared in the Same manner as in Comparative Example 4, except 
! 03 c e 11 p7 T C MTct nSOn C ' 8) ' 8b0Ve eXem P ,ified C0 "P ler («»). coupler (97), coupler (98), coupler 

The thus-obtained ,nvent,ve samples were: Sample 703 (one wherein coupler (96) was used), Sample 704 (one wherein 
coupler (97) was used), Sample 705 (one wherein coupler (98) was used), Sample 706 (one wnerein coup^Z 

stLT 7 ncf f mPle ( ° ne Wh6rein C0UP ' er 012) WaS USed) ' Samp,e 708 < one wherein (129) was used) 

Sample 709 (one wherem coupler (191) was used), and Sample 710 (one wherein coupler (194) was used) The 

the'range'o^ 0 10 too ^ thUS - prepared ye"ow-coupler-containing oleophilic fine-particle dispersions each were in 
<Color-forming property test> 

[0566] Samples 701 to 710 obtained in the above Comparative examples 4 and 5, and Example 10 were subjected 
to the following processing steps (Processing-A). 

[0567] In processing of each sample, a running processing was performed by processing an unexposed one and an 
entirely exposed one in proportion of 1:1, until an accumulated replenisher amount was four times the tank volume 
After running equilibrium, a processing for evaluation was performed. 



Processing step 


Time 


Temperature 


Tank volume 


Replenisher amount 


1st development 


6 min 


38°C 


37 liters 


2,200 mi/m 2 


1st water-washing 


2 min 


38°C 


16 liters 


4,000 ml/m2 


Reversal 


2 min 


38°C 


1 7 liters 


1,100 ml/m 2 


Color-development 


6 min 


38°C 


30 liters 


2,200 ml/m 2 


Pre-bleaching 


2 min 


38°C 


19 liters 


1,1 00 ml/m 2 


Bleaching 


6 min 


38°C 


30 liters 


220 ml/m 2 


Fixing 


4 min 


38°C 


29 liters 


1,100 ml/m 2 


2nd water-washing 


4 min 


38°C 


35 liters 


4,000 ml/m 2 


Final-rinsing 


1 min 


25°C 


1 9 liters 


1,100 ml/m 2 



[0568] Compositions of each processing solution used were as follows: 



[1st developer] 






Tank solution 


Replenisher 


Pentasodium nitrilo-N,N,N-trimethyienephosphonate 


15 g 


1.5g 
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(continued) 



[1 st developer] 








Tank solution 


Rcplcnisher 


Pentasodium diethylenetriamine-pentaacetate 


2.0 g 


2.0 g 


Sodium sulfite 


30 g 


30 g 


Hydroquinone/potassium monosulfonate 


20 g 


20 g 


Potassium carbonate 


15g 


20 g 


Sodium bicarbonate 


i2g 


15g 


1-Phenyl-4-methyl-4-hydroxymethyl-3-pyrazolydone 


2.5 g 


3.0 g 


Potassium bromide 


2.5 g 


1.4 g 


Potassium thiocyanate 


L2g 


i-2g 


Potassium iodide 


2.0 mg 




Diethylene glycol 


13g 


15g 


Water to make 


1,000 ml 


1 ,000 ml 


pH (pH was adjusted by using sulfuric acid or potassium hydroxide) 


9.60 


9.60 



20 



[Reversal solution] 


(Both tank solution and replenished 


Pentasodium nitrilo-N.N.N- trimethylenephosphonate 


3.0 g 


Stannous chloride dihydrate 


1.0g 


p-Aminophenol 


0.1 g 


Sodium hydroxide 


8g 


Glacial acetic acid 


15 ml 


Water to make 


1,000 ml 


pH (pH was adjusted by using acetic acid or sodium hydroxide) 


6.00 



[Color-developer] 




Tank solution 


Replenisher 


Pentasodium nitrilo-N } N,N-trimethylenephosphonate 


2.0 g 


2.0 g 


Sodium sulfite 


7.0 g 


7.0 g 


Trisodium phosphate 12-hydrate 


36 g 


36 g 


Potassium bromide 


1.0 g 




Potassium iodide 


90 mg 




Sodium hydroxide 


12.0 g 


12.0g 


Cytrazinic acid 


0.5 g 


0.5 g 


N-Ethyl-N-(p-methanesulfonamidoethyl)-3-methyl-4-aminoaniline-3/2 sulfate- 


10g 


10 g 


monohydrate 






3,6-Dithiaoctane-1 ,8-diol 


1.0 g 


1.0 g 


Water to make 


1,000 ml 


1 ,000 ml 


pH (pH was adjusted by using sulfuric acid or potassium hydroxide) 


11.80 


12.00 



[Pre-bleaching solution] 






Tank Solution 


Repleisher 


Disodium ethylenediaminetetraacetate dihydrate 


8.0 g 


8.0 g 


Sodium sulfite 


6.0 g 


8.0 g 


1 -Thioglycerol 


0.4 g 


0.4 g 
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(continued) 



[Pre-bleaching solution] 


Tank Solution 


Repleisher 


Formaldehyde-sodium bisulfite adduct " 

Water to make 

pH (pH was adjusted by using acetic acid or sodium hydroxide) 


30 g 
1 ( 000 ml 
6.30 


. 35 g 
1,000 ml 
6.10 






[Bleaching solution] " " " 




Tank solution 


Replenisher 


Disodium ethylenediaminetetraacetate dihydrate 

Iron (III) ammonium ethylenediamine-tetraacetate dihydrate 

Potassium bromide 

Ammonium nitrate 

Water to make 

pH (pH was adjusted by using nitric acid or sodium hydroxide) 


2.0 g 
120 g 
100 g 
10g 

1,000 ml 
5.70 


! 4.0 g 
240 g 
200 g 
20 g 
1,000 ml 
5.50 



[Fixing solution] 



(Both tank solution and replenisher) 



Ammonium thiosulfate — — 

Sodium sulfite 
Sodium bisulfite 
Water to make 

pH (pH was adjusted by using acetic acid or aqueous ammonia) 



80 g 
5.0 g 
5.0 g 
1 ,000 ml 
6.60 



[Stabilizing solution] 




Tank solution 


1 ,2-Benzoisothiazolin-3-one 

Polyoxyethylene-p-monononyl phenyl ether (av. polymerization degree: 10) 
Polymaleic acid (av. molecular weight 2,000) 
Water to make 
pH 


0.02 g 
0.3 g 
0.1 g 
1 ,000 ml 
7.0 


0.03 g 
0.3 g 
0.15 g 
1,000 ml 
7.0 



[0569] in the above-described processing steps, a processing solution was stirred with a continuous circulation in 
each bath. The lower part of each tank was installed with a bubble-releasing tube having tiny holes (diameter 0.3 mm) 
made at intervals of 1 cm. The processing solution was stirred while continuously releasing a nitrogen gas (bubbles) 
from this bubble-releasing tube. However, such stirring while releasing bubbles was not carried out in the pre-bleaching 
bath and the second washing bath. 



<Evaluation of Fastness> 



[0570] The exposed and processed samples 701 to 710 were left to stand for 6 weeks under the conditions of 80 
°C and 70% RH. Then, fading of the yellow dye was evaluated by a degree of reduction in yellow density of the point 
that gave the yellow density of 2.5 just after completion of the processing. 

[0571 ] Each of the processed samples generated a yellow color. Table 1 1 shows that light-sensitive material samples 
703 to 710 according to the present invention exhibited excellent fastness to heat and humidity, compared to light- 
sensitive material samples 701 and 702 for comparison. Particularly the sample which had a split-off group carrying 
thereon a dissociation group, and sample which had an imidazole split-off group, exhibited high color generation prop- 
erty. 
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Table 11 



Sample No. 


Kind of Coupler 


IVlctXli I IUi i I youuw 

density (Dmax) 


Fastness of a dve 
(fading of color from 
the initial density 2.5) 


Remarks 


701 


C-8 


1.80 


0.52 


Comparative example 


702 


Coupler for 
comparison (Cp-1) 


2.48 


0.18 


Comparative example 




ooupier (yo) 


1 77 

I , / / 




ThiQ invention 


~7f\A 


L/Oupier (y/j 


I . /O 


u.uo 


Thic inv/ontinn 
1 i Ho IIIVcl IIIUI 1 


/ uo 


Pai tr\\ar /QQ\ 


I .DO 


0 OP 


Thi<^ inx/pntion 


706 


Coupler (1 03) 


2.95 


0.04 


This invention 


707 


Coupler (112) 


2.89 


0.03 


This invention 


708 


Coupler (129) 


2.83 


0.04 


This invention 


709 


Coupler (191) 


2.87 


0.02 


This invention 


710 


Coupler (1 94) 


2.74 


0.02 


This invention 



<Example 11 > (The numbers of compounds are the same as those in Example 10.) 



25 Preparation of silver halide color photographic light-sensitive material Sample 801 

(i) Coating of backing layers 

[0572] One surface of the 205 urn thick triacetyl cellulose support whose both surfaces had been undercoated, was 
30 coated with the same backing layers as in Example 10, except that the amount of Surfactant W-2 in the fourth layer 
of the backing layer was changed to 0.010 g. 

(ii) Coating of Light-sensitive emulsion layer 

35 [0573] The surface of the support on the side opposite to the backing layers was coated with light-sensitive layers 
having the following compositions to produce a sample 801 . The number corresponding to each ingredient indicates 
the addition amount per m 2 . Note that the effect of the compound added is not limited to the use of the compound 
described below. 



40 


First layer: Anti-halation Layer 






Black colloidal silver 


0.10 g 




Gelatin 


2.50 g 




Compound Cpd-B 


0.050 g 


45 


Ultraviolet absorber U-1 


0.050 g 




Ultraviolet absorber U-3 


0.10 g 




Ultraviolet absorber U-5 


0.050 g 




Ultraviolet absorber U-7 


0.10 g 




Compound Cpd-F 


0.20 g 


50 


High boiling organic solvent Oil-1 


0.10 g 




High boiling organic solvent Oil-2 


0.15 g 




High boiling organic solvent Oil-5 


0.010 g 




Dye D-4 


1 .0 mg 


55 


Dye D-8 


2.5 mg 




Fine crystal solid dispersion of Dye E-1 


0.10 g 
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(continued) 



Second layer: Intermediate layer 




Gelatin 

Compound Cpd-M 
Compound Cpd-F 
Compound Cpd-K 
Ultraviolet absorber U-6 
High boiling organic solvent Oil-3 
High boiling organic solvent Oil-4 
High boiling organic solvent Oil-6 
High boiling organic solvent Oil-7 
Dye D-7 


1.8 g 
0.20 g 
0.050 g 
3.0 mg 
6.0 mg 
0.010 g 
0.010g 
0.10g 
<^.u mg 
4.0 mg 


Third layer: Intermediate layer 




Yellow colloidal silver 
Gelatin 

Compound Cpd-D 

High boiling organic solvent Oil-3 

High boiling organic solvent Oil-8 


Silver 7.0 mg 
0.40 g 
0.020 g 
0.010g 
0.010g 


Fourth layer: Low-sensitivity red-sensitive emulsion layer 




Emulsion A 

Emulsion B 

Emulsion C 

Gelatin 

Coupler C-11 

L/Oupier o- 1 2 

Coupler C-10 

Ultraviolet absorber U-3 

Compound Cpd-I 

Compound Cpd-D 

Compound Cpd-J 

High boiling organic solvent Oil-1 0 

Additive P-1 


Silver 0.15 g 
Silver 0.15 g 
Silver 0.10 g 
0.80 g 
0.08 g 
7.0 mg 
2.0 mg 
0.01 Og 
5.0 mg 
3.0 mg 
2.0 mg 
0.030 g 
5.0 mg 


Fifth layer: Middle-sensitivity red-sensitive emulsion layer 




Emulsion C 
Emulsion D 

Silver bromide emulsion, with inner part of which was fogged (cube, av. sphere-equivalent grain 

diameter of 0.1 1 jim) 

Gelatin 

Coupler C-11 

Coupler C-12 

Compound Cpd-D 

Ultraviolet absorber U-3 

High boiling organic solvent Oil-10 

Additive P-1 


Silver 0.15 g 
Silver 0.15 g 
Silver 3.0 mg 

0.70 g 
0.12 g 
7.0 mg 
3.0 mg 
0.01 Og 
0.030 g 
7.0 mg 


Sixth layer: High-sensitivity red-sensitive emulsion layer 




Emulsion E 
Emulsion F 
Gelatin 
Coupler C-11 


Silver 0.20 g 
Silver 0.25 g 
1.50 g 
0.70 g 
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(continued) 





Sixth layer: High-sensitivity red-sensitive emulsion layer 






Coupler C-12 


0.025 g 


5 


Coupler C-3 


0.020 g 




Coupler C-9 


5.0 mg 




Ultraviolet absorber LM 


0.01 Og 




Ultraviolet absorber U-2 


0.010 g 


10 


High boiling organic solvent Oil-6 


0.030 g 


High boiling organic solvent Oil-9 


0.020 g 




High boiling organic solvent Oil-10 


0.20 g ! 




Compound Cpd-D ! 


5.0 mg 






1 .0 mg 


15 


Compound Cpd-F 


0.030 g 




Compound Cpd-L 


1 .0 mg 




Compound Cpd-R 


0.030 g 




Additive P-1 


0.01 Og 


20 


Additive P-4 


0.030 g 




Seventh layer: Intermediate layer 






Gelatin 


0.60 g 




Dye D-5 


0.020 g 


25 


Dye D-9 


6.0 mg 




Compound Cpd-I 


0.010 g 




Compound Cpd-O 


3.0 mg 




Compound Cpd-P 


5.0 mg 


30 


High boiling organic solvent Oil-6 


0.050 g 


Eighth layer: Intermediate layer 






Yellow colloidal silver 


Silver 0.010 g 




Gelatin 


130 g 




Additive P-2 


0.05 g 


JO 


Ultraviolet absorber U-1 


0.01 Og 




l J Itrav/iolfat flh^nrh^r 1 \-0 

U III aV IUIC1 aUOUl UCI K-J C- 


u.uju y 




Compound Cpd-A 


0.050 g 




Compound Cpd-D 


0 030 b 


40 


Compound Cpd-M 


0 10 a 




High boiling organic solvent Oil-3 


0.01 0 g 




High boiling organic solvent Oil-6 


0 1 0 n 




Ninth layer: Low-sensitivity green-sensitive emulsion layer 




45 


Emulsion G 


Silver 0.15 g 




Emulsion H 


Silver 0.30 g 




Emulsion 1 


Silver 0.20 g 




Gelatin 


1.60 g 




Coupler C-14 


0.080 g 


50 


coupler o 


0.020 g 




Compound Cpd-A 


5.0 mg 




Compound Cpd-B 


0.020 g 




Compound Cpd-G 


2.5 mg 


55 


Compound Cpd-F 


0.010 g 




High boiling organic solvent Oil-2 


0.040 g 




Additive P-1 


5.0 mg 
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(continued) 






Tenth layer: Middle-sensitivity green-sensitive emulsion layer 




5 
10 
15 


Emulsion I 
Emulsion J 

Silver bromide emulsion, with inner part of which was fogged (cube, av. sphere-equivalent qrain 

diameter of 0.11 urn) 

Gelatin 

Coupler C-14 

coupler C-1 5 

Coupler C-6 

Compound Cpd-A 

Compound Cpd-B 

High boiling organic solvent Oil-2 


Silver 0.20 g 
Silver 0.20 g 
Silver 3.0 mg 

0.50 g 
0.15 g 
0.050 g 

0.01 Og i 
5.0 mg 
0.020 g 
0.020 g 




Eleventh layer: High-sensitivity green-sensitive emulsion layer 




20 
25 


Emulsion K 

Gelatin 

Coupler C-14 

Coupler C-15 

ooupier o-7 

Compound Cpd-B 

Compound Cpd-F 

High boiling organic solvent Oil-2 

High boiling organic solvent Oil-9 


Silver 0.50 g 
1.20 g 
0.60 g 
0.22 g 
0.050 g 
0.030 g 
0.010g 
0.050 g 
0.020 g 




Twelfth layer: Yellow filter layer 




30 
35 


Yellow colloidal silver 
Gelatin 

Compound Cpd-C 

Compound Cpd-M 

High boiling organic solvent Oil-1 

High boiling organic solvent Oil-6 

Fine crystal solid dispersion of Dye E-2 


Silver 5. 0 mg 
1-0 g 
0.010g 
0.030 g 
0.020 g 
0.040 g 
0.20 g 




Thirteenth layer: Intermediate layer 




40 


Gelatin 

Compound Cpd-Q 
Dye D-6 


0.40 g 
0.20 g 
4.0 mg 




Fourteenth layer: Low-sensitivity blue-sensitive emulsion layer 




45 
50 
55 


Emulsion L 

Emulsion M 

Emulsion N 

Gelatin 

Coupler C-8 

Compound Cpd-B 

Compound Cpd-I 

Compound Cpd-K 

Ultraviolet absorber U-6 

High boiling organic solvent Oil-2 


Silver 0.15 g 
Silver 0.20 g 
Silver 0.10 g 
0.80 g 
0.30 g 
0.10 g 
8.0 mg 

1.0 mg | 
0.01 Og 
0.10g 




Fifteenth layer: Middle-sensitivity blue-sensitive emulsion layer 






Emulsion N 


Silver 0.1 Og 
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(continued) 





Fifteenth layer: Middle-sensitivity blue-sensitive emulsion layer 






Emulsion O 


Silver 0.20 g 


5 


Gelatin 


0.80 g 






0.30 g 




ComDOund Cod-B 


0.10 g 




Comoound God-E 


0.030 g 


10 


Compound Cpd-N 


2.0 mg 


Hiah boilina oraanic solvent Oil-2 


0.10 g 




Sixteenth layer: High-sensitivity blue-sensitive emulsion layer 






Emulsion P 


Silver 0.20 g 


15 


Emulsion Q 


Silver 0.20 g 




Gelatin 


2.00 g 




uoupier Lf-o 


1 Ad n 

l .^u g 






0.01 0 g 




High boiling organic solvent Oil-2 


0.50 g 


20 


Ultraviolet absorber U-6 


0.10 g 




Comoound Cod-E 


0.20 g 




Compound Cpd-N 


5.0 mg 




Seventeenth layer: First protective layer 




25 


Gelatin 


100 g 




Ultraviolet absorber U-1 


0.10 g 




Ultraviolet absorber U-2 


0.050 g 




Ultraviolet absorber U-5 


0.10 g 


30 


Ultraviolet absorber U-7 


0.10 g 




Compound Cpd-B 


0.020 g 




Compound Cpd-O 


5.0 mg 




oompounu upu-H 


r\ Aon r~t 

u.UoU g 




Comoound CDd-H 




35 


Dye D-1 


8.0 mg 




Dye D-2 


0.01 0 g 




Dye D-3 


0.01 0 g 




Hiah boilina oraanic solvent Oil-3 


0 10 a 




cignieemn layer, oecono proteciive layer 






L/Oiioiaat silver 


Silver 2.5 mg 




Fine arain silver iodobromide emulsion arain diameter of 0 OR urn Ani rnntent of 1 mn\°/U\ 

i ii iw y 1 1 1 i on»Lii iwvivui wm uue ci i iu io iui i ^ci v . y i c* 1 1 i ui at i icici ui u.uu pLi 1 1 , »»y i wui i ici 11 ui i i i i u i /oy 


Silver 0 1 0 n 
oiivci \J . i \j y 




Gelatin 


0.80 g 


45 


Ultraviolet absorber U-1 


0 030 a 




Ultraviolet absorber U-6 


u.uou y 




High boiling organic solvent Oil-3 


0.01 0 g 




Nineteenth layer: Third protective layer 




50 


Gelatin 


1.00 g 




Polymethyl methacrylate (average particle diameter of 1 .5 \im) 


0.10 g 




Copolymer of methyl methacrylate and methacrylic acid (6 : 4) (av. particle diameter, 1 .5 urn) 


0.15 g 




Silicone oil SO-1 


0.20 g 


55 


Surface active agent W-1 


3.0 mg 


Surface active agent W-2 


8.0 mg 




Surface active agent W-3 


0.040 g 




Surface active agent W-7 


0.01 5 g 
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added f h 7 U,Si0n la ^ rs " in addi,io " '° above-described components, additives F-1 ,o F-9 were 

added. Further, to each layer, in addition to the above-described components a gelatin hardener H 1 1 
act-ve agents W-3, W-4, W-5, and W-6 for coating and emulsifying, were added ^ 

nhII, a ? rt H he , r ' a l an " ,ungal and antibacterial agents, phenol, 1.2-ben2isothia 2 oline-3-one, 2-phenoxvethanol 
phenetylalcohol, and p-benzoic acid butyl ester were added. pnenoxyetnanol, 
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Silver iodobromide emulsions used in Sample 801 ! 


CO 
f 1 


S 




O 


O 


O 




sristi( 






O 


o' 


O . 




aractf 






O 








-C 

o 

i_ 
m 


s 


o 




o 


o 


O 


OtN 














Agl content at 
grain surface 

(%) 






in 


o" 


o 
cvi 


in 


Halogen 
composition 
structure of 
silver halide 
grains 




Threefold 
structure 


Fourfold 
structure 


Threefold 
structure 


Threefold 
structure 


Fourfold 
structure 


Average 
Agl 

content 
(%) 




in 

c\i 


in 

c\i 


p 

CO 


CO 


p 

c\i 


Variation 
coefficient 
(%) 




o . 


o 


o> 


CM . 


o 


Average 
sphere- 
equivalent 
diameter 




0.20 


0.22 


0.32 


0.32 


0.43 


Characteristics 




Monodisperse 

tetradecahedral 

qrains 


Monodisperse (111) 
tabular grains 
Average aspect 
ratio 3.0 


Monodisperse (111) 
tabular grains 
Average aspect 
I ratio 4.5 


Monodisperse (111) 
tabular grains 
Average aspect 
ratio 6.0 


Monodisperse (111) 
tabular grains 
Average aspect 
ratio 6.0 




Emulsion 




< 


CO 


o 




LL! 
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o 


Other characteristics 


If 










O 


O 


2 






O 


o 


O 








O 












:o 




O 


o 


o 


o 








D 


o 


o 


o 


Agl content at 
grain surface 

(%) 




CO 

d 


o 
cm 


Q 


ID 


CVI 

o* 


CO 


Halogen 
composition 
structure of 
silver halide 
grains 




Threefold 
structure 


Fourfold 
structure 


Fourfold 
structure 


Fivefold 
structure 


Fourfold 
structure 


Threefold 
structure 


Average 
Agl 

content 

(%) 




CO 


in 

CO 


o> 
^* 


in 

CO 


o 

CM 




ed in Sample E 


Variation 
coefficient 
(%) 




CM 




CM 


CM 


^— ■ 
CM 


CO 


emulsions us 


Average 
sphere- 
equivalent 
diameter 
(^m) 




0.65 


0.14 


0.22 


0.32 


0.40 


0.65 


Silver iodobromide 


Characteristics 




Monodisperse (111) 
tabular grains 
Average aspect 
ratio 8.0 


Monodisperse cubic 
grains 


Monodisperse cubic 
i grains 


Monodisperse (111) 
tabular grains 
Average aspect 
ratio 4.0 


Monodisperse (111) 
tabular grains 
Average aspect 
ratio 7.0 


Monodisperse (111) 
tabular grains 
Average aspect 
ratio 8.5 


i 


tmuision 






CD 


X 
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Table 13 Spectral sensitization of Emulsions A to Q 



Emulsion 


Added 
sensitizing dye 


Added amount per 1 mol 
of silver halide (g) 


Stage when a 
sensitizing dye was 
added 


A 


S-1 


0.01 


After afterripening 


S-2 


0.15 


Before afterripening 


S-3 


0.02 


Before afterripening 


S-8 


0.03 


Before afterripening 


S-13 


0.25 


Before afterripening 


B 


S-2 


0.15 


Before afterripening 


S-3 


0.02 


Before afterripening 


S-8 


0.03 


Before afterripening 


S-13 


0.25 


Before afterripening 


S-1 4 


0.01 


Before afterripening 


C 


S-2 


0.25 


Before afterripening 


S-8 


0.04 


Before afterripening 


S-13 


0.02 


Before afterripening 


D 


S-2 


0.2 


After afterripening 


S-3 


0.05 


After afterripening 


S-8 


0.05 


Before afterripening 


S-13 


0.25 


Before afterripening 


E 


S-1 


0.01 


Before afterripening 


S-2 


0.25 


Before afterripening 


S-8 


0.05 


Before afterripening 


S-13 


0.25 


After afterripening 
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Table 13 (Continued-1) 



Pmi i jcr ir^n 
i — 1 1 1 uioiur l 


Added 
ociioiuzing aye 


Added amount per 1 mol 
of silver halide (g) 


Stage when a 
sensitizing dye was 
added 


F 


CO 
o-^ 


0.2 


Before afterripeninq 




o-o 


0.04 


Before afterripeninq 




Q ft 


0.20 


Before afterripeninq 




o-4 


0.3 


After afterripening 




c c 
o-o 


0.05 


After afterripeninq 




o-12 


! 0.1 


After afterripeninq 


u 


S-4 


0.2 


Before afterripeninq 




S-5 


! 0.05 


After afterripeninq 




o-9 


0.15 


Before afterripeninq 




o- 14 


0.02 


After afterripeninq 


I 
I 


o-4 


0.3 


Before afterripeninq 




o-y 


0.2 


Before afterripening 




O- 


0.1 


Before afterripeninq 




o-4 


0.35 


Before afterripeninq 




o-D 


0.05 


After afterripeninq 




o- 1 ^ 


0.1 


Before afterripening 


IX 


o-4 


0.3 


Before afterripeninq 




C Q 

o-y 


0.05 


Before afterripeninq 




O" I Z 


0.1 


Before afterripeninq 




S-14 


0.02 


Deiore anerripening 


L, M 


S-6 


0.1 


After afterripeninq 




S-10 


0.2 


After afterripeninq 




S-11 


0.05 


After afterripeninq 


N 


S-6 


0.05 


After afterripeninq 




S-7 


0.05 


After afterripening 




S-10 


0.25 


After afterripeninq 




S-11 


0.05 


After afterripeninq 
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Table 13 (Continued-2) 



Emulsion 


Added 
sensitizina dve 


Added amount per 1 mol 
of silver halide (g) 


Stage when a 
sensitizing dye was 
added 


O 


S-10 


0.4 


After afterripening 


S-11 


0.15 


After afterripening 


P 




0.05 


After afterripening 


S-7 


0.05 


After afterripening 


S-10 


0.3 


Before afterripening 


S-11 


0.1 


Before afterripening 


Q 


S-6 


0.05 


Before afterripening 


S-7 


0.05 


Before afterripening 


S-10 


0.2 


Before afterripening 


S-11 


0.25 


Before afterripening 



C4H9 (t) 



c-11 



C-12 




ci 
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C4H9 (t) 



c- 




[0576] Next, samples 802 to 807 were prepared in the same manner as sample 801 , except for replacing coupler 
C-8 in each of the 14th, 15th and 16th layers of sample 801 with the couplers presented in Table 14. 
[0577] Each of these couplers was replaced in a molar amount equivalent to the coupler C-8 of each layer of the 
sample 801 . Besides, additives other than particularly mentioned were not changed from those in Sample 801 . 

(Evaluation of Samples) 

(i) Evaluation of Color-formation property 

[0578] Samples 801 to 807 were exposed to white light through an optical wedge having a continuously changing 
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density, and then they were processed following the processing B presented below. 

[0579] Then, the maximum yellow density was measured. The higher the value is, the more color-forming property 
is improved and preferable. 

5 (ii) Evaluation of Fastness 

[0580] Samples 801 to 807 exposed and processed in the same manner as in the above (i) were stored for 6 weeks 
under the conditions of 80 °C and 70 % RH, and then the fading of yellow dye was evaluated. The fading was evaluated 
by a degree of reduction in yellow density of the point that gave the yellow density of 2.5 just after completion of the 
10 processing. 



Table 14 



Sample 


Kind of coupler 


Maximum yellow 
density (Dmax) 


Fastness of a dye 
(fading of color from the 
initial density 2.5) 


Remarks 


801 


C-8 


2.24 


0.50 


Comparative example 


802 


Coupler for comparison 
(Cp-1) 


3.00 


0.15 


Comparative example 


803 


Coupler (181) 


3.33 


0.10 


This invention 


804 


Coupler (183) 


3.34 


0.04 


This invention 


805 


Coupler (184) 


3.40 


0.03 


This invention 


806 


Coupler (185) 


3.30 


0.03 


This invention 


807 


Coupler (188) 


3.25 


0.03 


This invention 



[0581] Table 14 shows that the couplers of the present invention exhibited high color-forming property and were 
excellent in dye image fastness. Particularly, it is understood that couplers having a dissociation group or an imidazole 
split-off group exhibited high color-forming property. 



(Processing-B) 



35 



[0582] In this example, samples were subjected to the following processing steps (Processing-B). 

[0583] Processing-B was different from Processing A in Example 10 in the points shown below (only the points 

changed are shown). 



40 



Replenisher amount in the 1st development 
Replenisher amount in color-development 



1,100 ml/m 2 
1,100 ml/m 2 



[0584] The compositions of each processing solution in Processing-B were different from those in Processing-A in 
the following points (only the points changed are shown). 



[1st developer] 


Tank solution 




1-Phenyl-4-methyl-4-hydroxymethyl-3-pyrazolydone 


1.5 g 


2.0 g 



50 



[Reversal solution] 






Tank solution 


Replenisher 


PH 


5.80 
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[Color-developer] 








Tank solution 


Replenisher 


Sodium sulfite 


6.0 g 


6.0 g 


Trisodium phosphate 12-hydrate 


22 g 


22 g 


Potassium iodide 


30 mg 




3,6-Dithiaoctane-1 ,8-diol 


0.7 g 


0.7 g 


PH 


11.90 


12.00 



[Pre-bleaching solution] 






Tank Solution 


Repleisher 


PH 


6.50 


6.50 



<Example 12> 



A '9ht-sensitive material was prepared in the same manner as sample 116 in Example 1 of JP-A-11-7109 
M Sfl h " ? W C0UP ' er EXY US6d " the 1 St ' ayer ° f thS Sam P' e 1 1 6 was re P la -d with the dye or^ng coupler 
Used fir mV TT eqUi - m °' ar am ° Unt The r6SUltant materia, was exposed a n d pro c- 

om :JZZ 7 „ "\ Exam P ,e 1 of JP-A-11-7109, and it was confined that both excel.ent color-form^ 

property and hue were attained. y 

[0586] Having described our invention as related to the present embodiments, it is our intention that the invention 
not be m.ted by any of the details of the description, unless otherwise specified, but rather be conJadb^^SE 
its spmt and scope as set out in the accompanying claims. 



Claims 

1 . A dye-forming coupler represented by formula (I): 

formula (I) 




(R4)m 



wherein Q represents a group represented by -C(-R 11 )=C(-R 12 )-SO r ; R 11 and R 12 bond with each other to form, 
together with the -C=C- moiety, a 5- to 7-membered ring, or R„ and R 12 each independently represent a hydrogen 
atom or a substituent; R1 represents a substituent; R3 represents a substituent; R4 represents a substituent; m 
represents an integer of 0 to 4; when m is 2 or more, R4s may be the same or different, or R4s may bond each 
other to form a ring; and X represents a hydrogen atom, or a group capable of being split-off upon a coupling 
reaction with an oxidized product of a developing agent; 

with the proviso that the following compound (l-A) is excluded from the dye-forming coupler represented by formula 
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2. A dye-forming coupler represented by formula (II): 



formula (II) 




wherein R1 represents a substituent; R2 represents a substituent; 1 represents an integer of 0 to 4; when 1 is 2 
or more, R2s may be the same or different, or R2s may bond with each other to form a ring; R3 represents a 
substituent; R4 represents a substituent; m represents an integer of 0 to 4; when m is 2 or more, R4s may be the 
same or different, or R4s may bond with each other to form a ring; and Y represents a group capable of being 
split-off upon a coupling reaction with an oxidized product of a developing agent; 

with the proviso that the following compound (l-A) is excluded from the dye-forming coupler represented by formula 
(II). 



( I -A) 




3. A dye-forming coupler represented by formula (I-2): 



5 1246006A2J_> 
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formula (I-2) 

, — ^ 

wherein Q1 represents a group represented by -Cf-R^wcf-R^-Z-- Z renre^PntQ qo „ r rc\ o ■ q , 
with each othertoform, together with the -0=0- mLtjU^lembeS^ 

sentlT, h TT " at ° m " 8 SUbS,itUen,; R1 repreS6ntS 3 SUbSti,Uent; ^ represents a subsWuent W repre 
sents a subst.tuent; m represents an integer of 0 to 4; when m is 2 or more, R4s may be the same or different 

w^ose oKa is 1 T^T?* ^ " X1 repreS6n,S 3 gr ° UP that haS < hereon a ^sociln group 

developing agent " ^ * * """S SPHt " 0ff UP ° n * r6aCti ° n Wi,h an oxidized P r °<* « <* * 

The dye-forming coupler as claimed in any one of claims 1 to 3, wherein R1 is a substituted or unsubstituted alkvl 
a 9 ^h P io a gToup " 3 ha '° 9en ^ *" ^ ^ ^ ^ m ^ ^ ™ SS^S 

ToZTJTZZZ^: t c d, a r ed in any one of claims 1 to 3 - wherein the substituent represen,ed * R1 h - 

The dye-forming coupler as claimed in any one of claims 1 to 3, wherein X, Y or X1 is an imidazole-1-yl group 
wh.ch may have a substituent, a pyrazole-1 -yl group which may have a substituent, or a pyrrole-1 -yl group which 
may have a substituent. y a F 

A silver halide photographic light-sensitive material, which comprises at least one dye-forming coupler selected 
from the group consisting of a dye-forming coupler represented by formula (I), a dye-forming coupler represented 
by formula (II), and a dye-forming coupler represented by formula (I-2): 



formula (I) 

R3 




(R4)m 



wherein Q. represents a group represented by -C(-n„)=C(-R, 2 )-S0 2 -', R n and R 12 bond with each other to form, 
together with the -C=C- moiety, a 5- to 7-membered ring, or R„ and R 12 each independently represent a hydrogen 
atom or a substituent; R1 represents a substituent; R3 represents a substituent; R4 represents a substituent; m 
represents an integer of 0 to 4; when m is 2 or more, R4s may be the same or different, or R4s may bond each 
other to form a ring; and X represents a hydrogen atom, or a group capable of being split-off upon a coupling 
reaction with an oxidized product of a developing agent; 
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formula (II) 



(R2)K; 




(R4)m 



wherein R1 represents a substituent; R2 represents a substituent; 1 represents an integer of 0 to 4; when 1 is 2 
15 or more, R2s may be the same or different, or R2s may bond with each other to form a ring; R3 represents a 

substituent; R4 represents a substituent; m represents an integer of 0 to 4; when m is 2 or more, R4s may be the 
same or different, or R4s may bond with each other to form a ring; and Y represents a group capable of being 
split-off upon a coupling reaction with an oxidized product of a developing agent; 



20 



25 



formula (I-2) 




R3 



(R4)m 



30 



35 



wherein Q1 represents a group represented by -Cf-R^^CC-R^-Z-; Z represents -SG> 2 - or -CO-; R^ and R 12 bond 
with each other to form, together with the -C=C- moiety, a 5-to 7-membered ring, or R in and R 12 each independently 
represent a hydrogen atom or a substituent; R1 represents a substituent; R3 represents a substituent; R4 repre- 
sents a substituent; m represents an integer of 0 to 4; when m is 2 or more, R4s may be the same or different, or 
R4s may bond with each other to form a ring; and X1 represents a group that has thereon a dissociation group 
whose pKa is 1 to 12, and that is capable of being split -off upon a coupling reaction with an oxidized product of a 
developing agent; 

with the proviso that the following compound (l-A) is excluded from the dye-forming coupler represented by formula 
(I) or (II). 



40 



45 



50 



( I -A) 




W M 

% Me 0 



N 




Br. 



(CH 2 ) 3 -<Q-NHCO-CHCHQ-(t)C 5 H n 

C 2 H 5 



(t)C 5 H 1t 



8. An azomethine dye compound represented by formula (D): 

55 
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formula (D) 



_ R1 
Q^N 0 R L 




(R4)m 

HHR7)n 



wherein, in formula (D), Q represents a group represented by -C(>R 11 )=C(-R 12 )-S0 2 -; R„ and R 12 bond with each 
other to form, together with the -C=C- moiety, a 5- to 7-membered ring, or R„ and R 12 each independently represent 
a hydrogen atom or a substituent; R1 represents a substiluent; R3 represents a substituent; R4 represents a 
substituent; m represents an integer of 0 to 4; when m is 2 or more, R4s may be the same or different, or R4s may 
bond with each other to form a ring; R5 and R6 each independently represent a hydrogen atom or a substituent, 
or R5 and R6 may bond with each other to form a ring; R7 represents a substituent; n represents an integer of 0 
to 4; when n is 2 or more, R7s may be the same or different, or R7s may bond with each other to form a fused 
ring; or when n is 1 or more, R7 may bond with R5 or R6 to form a fused ring; 

with the proviso that at least one group selected from the group consisting of R1 , R3, R4, the substituent repre- 
sented by R 11t the substituent represented by R 12 , and at least one substituent on the ring that is formed by a 
combination of R^ and R 12 , is a group having 1 0 or more carbon atoms in total. 

An azomethine dye compound represented by formula (IV), wherein an angle that is defined by a dihedral angle 
C*1 N*2 C*3 C*4 and that is the most stabilized stereochemical structure in terms of energy, which is measured 
by quantum chemistry calculations, is within the range between -28° and 28°: 



formula (IV) 

R8 

IM*2 



O R ?_ 




(R4)m 



wherein, in formula (IV), *1 , *2, *3 and *4 each express a number labeled on the atom and define the angle rep- 
resented by the dihedral angle C*1 N*2 C*3 C*4; R3 and R4 each independently represent a substituent; m rep- 
resents an integer of 0 to 4; when m is 2 or more, R4s may be the same or different, or R4s may bond with each 
other to form a ring; R5 and R6 each independently represent a hydrogen atom or a substituent, or R5 and R6 
may bond with each other to form a ring; R8 represents an aryl group or a heterocyclic group, 
with the proviso that at least one group selected from the group consisting of R3, R4, and at least one substituent 
on the aryl ring or heterocycle represented by R8, is a group having 10 or more carbon atoms in total; and that 
the calculation based on quantum chemistry, which is used to measure the dihedral angle C*1 N*2 C*3 C*4 is 
carried out using the basis function of 6-31 G* or more according to a widely used B3LYP method (density-functional 
method). 

1 0. A silver halide photographic light-sensitive material comprising a coupler capable of forming a dye upon a coupling 
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10 



15 



reaction with an oxidised product of an aromatic primary amine, 

wherein at least one of said dye formed by coupling reaction is one selected from the group consisting of an 
azomethine dye compound represented by formula (D) and an azomethine dye compound represented by formula 
(IV): 



formula (D) 



?^N /R1 0 *l 



~(Rl)n 



20 




wherein, in formula (D), Q represents a group represented by -C("R 11 )=C(-R 12 )-S0 2 -; R^ and R 12 bond with each 
other to form, together with the -C=C- moiety, a 5- to 7-membered ring, or R^ and R 12 each independently represent 
a hydrogen atom or a substituent; R1 represents a substituent; R3 represents a substituent; R4 represents a 
substituent; m represents an integer of 0 to 4; when m is 2 or more, R4s may be the same or different, or R4s may 
bond with each other to form a ring; R5 and R6 each independently represent a hydrogen atom or a substituent, 
or R5 and R6 may bond with each other to form a ring; R7 represents a substituent; n represents an integer of 0 
to 4; when n is 2 or more, R7s may be the same or different, or R7s may bond with each other to form a fused 
ring; or when n is 1 or more, R7 may bond with R5 or R6 to form a fused ring; 

with the proviso that at least one group selected from the group consisting of R1 , R3, R4, the substituent repre- 
sented by R 11f the substituent represented by R 12 , and at least one substituent on the ring that is formed by a 
combination of and R 12 , is a group having 10 or more carbon atoms in total; and 



formula (IV) 



40 



45 




wherein, in formula (IV), an angle that is defined by a dihedral angle CM N*2 C*3 C*4 and that is the most stabilized 
stereochemical structure in terms of energy, which is measured by quantum chemistry calculations, is within the 
range between -28° and 28°; and M, *2, *3 and *4 each express a number labeled on the atom and define the 
angle represented by the dihedral angle CM N*2 C*3 C; R3 and R4 each independently represent a substituent; 
m represents an integer of 0 to 4; when m is 2 or more, R4s may be the same or different, or R4s may bond with 
each other to form a ring; R5 and R6 each independently represent a hydrogen atom or a substituent, or R5 and 
R6 may bond with each other to form a ring; R8 represents an aryl group or a heterocyclic group, with the proviso 
that at least one group selected from the group consisting of R3, R4, and at least one substituent on the aryl ring 
or heterocycle represented by R8, is a group having 10 or more carbon atoms in total; and that the calculation 
based on quantum chemistry, which is used to measure the dihedral angle CM N*2 C*3 C*4 is carried out using 
the basis function of 6-31 G* or more according to a widely used B3LYP method (density-functional method). 
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